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Texas Instruments 
Semiconductor Products 


Master Selection Guide 


ing the industry’s broadest product line—from discretes to large scale integrated 16-bit 
microcomputers. This guide will serve as a tool to put the key specifications of each product at 
your fingertips. 


Continued innovation at Texas Instruments leading to rapid increases in functionality and per- 
formance as well as reduction in costs have stimulated a revolution in product and equipment 
design. This catalog is designed to save you time in applying the latest semiconductors to im- 
prove your particular system’s performance, cost, and reliability. Although a must for 
engineers, this catalog will be very useful to buyers, managers or any other person in your 
organization who deals in semiconductor components. 


As a further service to you, new Regional Technology Centers have been established in the key 
geographical markets to assist you locally in the application of Tl semiconductors to your 
system requirements. In addition to training, applications assistance and technical information 
on our products, these centers offer direct local support for voice synthesis, logic array, and 
microcomputer programs. 


In addition to the product offering, a worldwide manufacturing and marketing network is 
available to assist you. Additional product information can be obtained by filling out the order 
form in the appendix. For current pricing and availability, your local TI distributor or the TI field 
sales office will be pleased to assist you. 


The 80's will represent many new opportunities as well as competitive challenges. TI's con- 
tinued introduction of innovative new products will support you in taking advantage of these op- 
portunities as well as successfully meeting the competitive challenges. 


Cet (OG 


Edward P. O'Neill 
Vice President Marketing 
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Dear Customer, 
Thank you for your interest in Texas Instruments semiconductor products. 
The 1982 Semiconductor Products Master Selection Guide is a quick reference catalog cover- 
U.S. Semiconductor Group | 


© 1962, Texas instruments Incorporated 
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This product selection guide has been designed to provide engineers, 
buyers, and managers with a convenient reference to the Texas In- 
struments semiconductor product line. The basic product features and 
descriptions are presented to aid in the selection of the best product for 
a particular application. Complete specifications are available from the 
appropriate TI data sheet or data book. In the event of conflict with this 
selection guide, the data sheet specifications shall govern. Tl reserves 
the right to make changes at any time in order to improve design and to 
supply the best product possible. 


AS TO THE INFORMATION FURNISHED, TEXAS INSTRUMENTS 
MAKES NO WARRANTY, EXPRESS, IMPLIED OR STATUTORY, IN- 
CLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF 
FITNESS FOR A PARTICULAR PURPOSE OR IMPLIED WARRANTY OF 
MERCHANTABILITY. 
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Quality and Reliability 


The goal of Texas Instruments is to offer the highest quality and reliability in the industry. Product 
managers specify goals to be achieved by design, engineering and manufacturing functions to 
meet the quality and reliability requirements of the marketplace. Quality and reliability teams for 
product technologies and functions are major factors in achieving leadership quality and reliabili- 
ty. Significant improvements have been achieved during the past several years. Tl has plans and 
programs in place to assure continuing product improvement. 


Performance of product managers in achieving quality and reliability goals is routinely reviewed 
to assure that resources and actions are effective in establishing and maintaining quality and 
reliability leadership of Tl products. 


Tl realizes that the customer’s results are the final measure of quality and reliability. Therefore, 
developing and maintaining close working relationships with individual customers 
to fully understand and meet their quality and reliability requirements is an essential element in 
Tl’s programs and plans. 


TI stresses the concept of Product Quality and Reliability teams for product technologies, and 
Functional Quality and Reliability teams for design, manufacturing and test disciplines. These 
teams interact to focus resources and actions on the quality and reliability requirements derived 
from the marketplace. The management of these teams is the responsibility of the operating 
managers. Figure 1 shows an example of how these teams—involving all functions—interact to 
impact quality and reliability improvement. 
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Functional Team Focus 


* Product independent, manufacturing processes, Q&R predictors, process controls 
* Data systems & feedback © Training and education 


Customer 
Service Quality 
(Non- Culture 


electrical) 


Figure 1 


Product Team Focus 


e Product customer interface .. 
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. correlation, applications, product system design 


¢ Specific product Quality/Reliability programs. 
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Quality Improvement 


Through product redesigns, modified assembly methods, better test programs, and improved 
device external characteristics, significant improvement in product quality as measured by our 
customers has been achieved. As shown in Figure 2, customers’ quality results improved about 
75% since 1979, with significant reductions in both electrical and non-electrical discrepancies 
during 1981. 


Figure 2 also indicates the Job still to be done for improved quality levels. In addition to ongoing 
emphasis on reduction of electrical defects, TI is developing a ‘‘zero defect” quality system for 
eliminating paperwork errors which result in shipment of wrong devices or parts with incorrect 
marking. This program is essential to achieving the improvements in customer quality projected 
for 1982 and later years. 


Texas Instruments Quality 
Reported By Customers’ 
Incoming Quality Control (1QC) 


Percent Defective 
Reported By Customer IOC 
(Normalized To 1979) 


1979 1980 1981 1982 1985 


Figure 2 
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Reliability Improvement 


Ti assures a reliable product prior to market introduction. Thereafter product is routinely 
monitored to determine design, material and process changes for continuing reliability improve- 
ment. This procedure has resulted in Tl products typically following a 50-70% learning curve 
(failure rate reduces to 50 to 70% of its previous value each time cumulative production volume 
doubles). Figure 3 shows examples of reliability improvement in learning curve format. These 
reliability improvements resulted from specific programs for eliminating failure modes discovered 
in reliability life testing. Since reliability is a major factor in minimizing the “total cost of owner- 
ship” of products by customers, Tl emphasizes the continuation of improvements in product 
reliability. 


Texas Instruments 
Reliability Learning Curves 
Operating Life at 55°C 


Digital Logic 
and Linear Circuits \ 


Failure Rate (Log Scale) 


1975 1978 1980 1981 1985 


Cumulative Volume (Log Scale) 


Figure 3 


Tl is dedicated to achieving product quality and reliabllity leadership in the worldwide semicon- 
ductor market. Plans and programs for continual quality and reliability improvements are working 
to satisfy the needs of Tl’s customers in meeting the exacting challenges of the electronics equip- 
ment industry. 
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Overview 


Texas Instruments is the only manufacturer to offer 4-, 8-, and 16-bit single-chip microcomputers, meeting a broad 
range of customer applications and requirements. To date, TI has shipped over 80 million microcomputers, making 
Texas Instruments the world’s leading supplier of microcomputer products. 


The 4-bit TMS1000 family is targeted for high-volume applications where the most cost-effective microcomputer in- 
telligence is required. Typical applications of the 40-device TMS1000 family include appliance controllers, toys and 
games, instrumentation, and other simple controller operations. 


The 8-bit TMS7000 family is the newest, most cost-effective system solution for 8-bit microcomputer applications, 
such as computer peripherals, telecommunications, industrial control, and automotive. It has unique features that 
significantly enhance performance and flexibility. 


The 16-bit TMS99000 family provides a choice of high-performance microprocessors, single-chip microcomputers, 
and peripherals. Features include advanced architecture, bus structure, and an instruction set that is compatible 
throughout the family. 


The TM990 series of microcomputer modules provides an extensive choice of pre-assembled 16-bit microcomputer 
modules. Each is a single, pretested, ready-to-plug-in board, and is compatible with other members of the TMS99000 
family of microcomputers and microprocessors. In addition, add-in memory boards are available for DEC and Intel 
mini/microcomputers. These boards offer improved system performance and increased reliability through use of 64K 
DRAMs and VLSI error detect and correct (EDAC) components. Density extends up to 1M bytes per board. 


AMPL development systems consist of an extensive set of hardware and software development support tools for TI's 
programmable products. System configurations range from a single user floppy-based system through multi-user 
hard-disk systems. The Multi-AMPL systems support up to eight program designers at the same time, thereby pro- 
viding increased productivity and reduced cost per user. 


System support includes real-time in-circuit emulation, friendly menu-driven operator interface, and a variety of high- 
level languages such as BASIC and PASCAL. These high level languages plus component software products provide 
an unexcelled ease of program development for TI's TMS99000/TM990 16-bit microcomputer components and 
modules. Including system support for the TMS7000 8-bit and TMS1000 4-bit microcomputer families, completes a 
comprehensive line of support tools needed to capitalize on TI’s broad range of microcomputer products and 
technologies. 


Microcomputer Products 
Quality and Reliability 


Texas Instruments recognizes the need not only to provide state-of-the-art functional features that 
ensure competitive functional capability, but to market products without initial defects and with 
high field reliability. We are also keenly aware that quality and reliability leadership is a critical in- 
gredient in a market with increasing international competition and that quality, reliability, and 
cost economy are interdependent. 


Microcomputer Components 


The TI firm commitment to excellence in microcomputer device quality and reliability is illustrated 
by the following detailed testing: 


¢ After 100% electrical screen by manufacturing, each lot is sampled by QC at worst-case 
bias, temperature, load, and timing conditions. Full instruction set exercises are performed. 
Failed lots are rejected and rescreened prior to shipment. 

¢ New designs and major process/material changes are qualified by extensive environmental 
and life testing prior to production startup. 

* Accelerated environmental monitor testing of representative products ensure that manufac- 
turing controls are effective and that capability demonstrated by original qualification test 
has been maintained. 

¢ Failures from accelerated reliability tests are analyzed to identify cause and corrective ac- 
tion on a systematic basis. This product improvement program is targeted to drive failure 
rate to less than 100 FITS. 


Microcomputer Modules 


All Texas Instruments TM990 modules are dynamically burned-in at 70°C for at least eight hours, 
error free. All are monitored by automatic error monitoring equipment to immediately catch any 
failed units. Further, Tl puts representative modules, selected from regular production, on long- 
term life test. Presently, over 370,000 module-hours of testing at 65°C has resulted in a 
demonstrated MTBF of over four years per module. Analysis of published data from other 
manufacturers indicates this to be leadership reliability. 
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TMS1000 4-Bit Microcomputer Family 


For high-volume low-cost applications, no other 
microcomputer family has enjoyed the continued 
popularity of the TMS1000 family of 4-bit single-chip 
microcomputers. Since its introduction in 1974, the 
TMS1000 family has become the world’s most widely 
used microcomputer, with over 80 million units shipped 
for applications as diverse as microwave ovens, elec- 
tronic toys and games, television tuners, dishwashers, 
radios, scanners, and security systems. 


Available in PMOS, CMOS, and LMOS (Low-power 
PMOS) processes with wide variations of ROM/RAM, 
package sizes, I/O, output drive capability, and clock 
speeds, tne family offers well over 40 base-sets to fit in- 
to various end-equipment applications at the lowest 
system cost. The unique functionality of the microcom- 
puter is determined by the customer-specified software 
that is mask-programmed into the ROM at the factory. 


Several years of learning curve experience have 
resulted in continued unit cost reduction with 
significantly improved reliability. 
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TYPICAL BLOCK DIAGRAM 


TMS1000 PMOS Series 


FEATURES 


| sun vorssen | ans | ons | ane | ans | ans | 


ROM (8-Bit Bytes) 

Data RAM (Bits) 
K/L Inputs 
'R’ Individually 
Addressed Outputs 


ile} 
‘O’ Parallel 
Latched Data Outputs 


Subroutine Levels 
Output Voltage (V) 
Package Pin Count 
Power Dissipation (mW) 
Evaluator (ROMless Chip) 
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Emulator Support 
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a) 
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The TMS1000 family is well supported with extensive 
design, test and application support. A complete line of 
development tools in the form of ROMless evaluator 
chips, System Evaluator boards, and AMPL 1000 
systems (consisting of Editor, Assembler, In-Circuit 
Emulators, and diagnostics) are available to the user to 
develop his custom software. 


There is an on-going effort in further cost-reduction and 
reliability improvement and several new additions to the 
family are planned in the future to meet future user pro- 
duct and application requirements. 


TMS1000 Microcomputer Family 
Technology 


LMOS 
(with LCD Drive) 


HOO) 


DEVICE NUMBER 
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/ TMS1000 CMOS Series 


FEATURES 


Supply Voltage Range (V) 


ROM (8-Bit Bytes) 
Data RAM (Bits) 


‘R’ Individually Addressed 
Output Latches 

‘O' Parallel Latched 

Data Outputs 


Output Levels (V) 
Package Pin Count 
M 
Power Operating Mode (mW @ 5 v) 


Dissipation Halt Mode (uW @ 5 V) 


Evaiuator (ROMIess Chip) 


Emulator Suppon 
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FEATURES 


ROM (8-Bit Bytes) 
Data RAM (Bits) 


"K’ and ‘J’ Inputs 


‘R'Bi-Directional 


TimeriECI 
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OEVICE NUMBER 
FEATURES 


T™MS2220 T™MS2240 


Data RAM (Bits) 
KIL Inputs 


‘R’ Lines 
Duty Cycle 


Select Lines 


Display Digits 


Subroutine Levels 


Output Voltage (V) ae al 
Package Pin Coun a a 
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DEVICE NUMBER 


Yes/Yes 
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AMPL2400 
TMS2132 Microcomputer With 
On-Board Complex Sound Generator 


DEVICE NUMBER 
FEATURES 
T™MS2132 
Supply Voltage (V) 


Data RAM (Bits) 
K/L Inputs 
LED Digit Inputs 
LED Segment Outputs 


*Complex_ Sound 
Generator Outputs (T, T) 
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Subroutine Levels 
Output Voltage (V) 
Package Pin Count 


Power Dissipation (mW.) y= 100—S———s*”7/|] 


Power On/Off 


Evaluator (ROMless Chip) | —sSE2130— 


* Complex Sound Generator Consists of 2-Tone Generators and 1 White Noise 
Generator With Individual Attenuators for Each Generator. 
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Firmware Products 


TI firmware products are preprogrammed versions of the TMS1000 Family intended for specific applications. These 
products use standard TMS1000 chips and Ti-developed software algorithms. So, there are no software development 
expenses. Products are available off-the-shelf. Some have built-in test routines. Time to production is minimized. Cur- 
rently available firmware products include: 
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TMS1121NLL UNIVERSAL TIMER BLOCK DIAGRAM 


TMS1117NLP APPLIANCE CONTROLLER/TIMER 
WITH TMS1976 CAPACITIVE TOUCH CHIP 


TMS1121NLL—Universal Timer Controller 
User programmable microcomputer which drives a 4-digit LED clock display and functions as a time-of-day, 
day-of-week controller with up to 18 programmable timer sets. 


TMS1020NLL— Programmable Timer Controller 
Real-Time Clock/Timer whose output lines can control various outputs In sequential mode. 


TMS2372NLL— User Programmable Climate Controller 
Controls the temperature of 1 or 2 areas and drives a 4-digit UF display that shows the temperature and 


time-of-day. 


TMS1018NLL—Arthimetic Processor 
Performs arithmetic operations on BCD numbers up to 10 digits Including 1/x and x2, and performs simple 
control functions (keyboard Interface). 


TMS0117NLP—Arithmetic Processor 
Performs arithmetic operations on BCD numbers up to 10 digits and Interfaces with other processors. 


™M4S1117NPL—User Programmable Appliance Controller 
Decodes operator Inputs from a capacitive-touch keyboard and translates these Inputs into specific 


appliance control signals. 
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TMS1000 Family Development Systems 


The TMS1000 family of microcomputers are supported by the AMPL1000 line of development systems. The 
AMPL1000 system can be broken into software and hardware components. The hardware consists of an 


emulator buffer with specific SE emulator boards, while the software consists of a completely self-contained 
editor, assembler, emulator control, and diagnostics. 


TMS1000 AMPL Development Systems 


EMULATOR KITS DEVICES SUPPORTED 


TMAM6075 TMS 1000/1070/1 100/1 170/1200/1270/1300/1370/1700 PMOS Family Members 


TMAM6071 TMS 1000/1070/1 100/1170/1200/1300 CMOS Family Members 
TMAM6073 TMS 1400/1470/1600/1670 PMOS Family Members 
TMAM6081 T™MS2100/2170/2300/2370 PMOS Family Members 


The Following Texas Instruments Host Computers Support the AMPL1000 Development Systems 


TMS1000 FAMILY HOST COMPUTERS 


Hard Disk Drives 


TMAM9020° 


Total Disk Storage (Bytes) 
Number of Terminals Included 
CPU Clockspeed (MHz) 


* See pages 18 and 19 for futher information. 
DSDD: Double-sided, Double-Density Floppy Disk 


The following is a list of ROMless Microcomputers to aid the user in ensuring that his algorithm in EPROM is 
functionally correct before he commits it to a MASK-ROM device. 


System Evaluators 


SYSTEM EVALUATOR DEVICES SUPPORTED 


SE1000P 
SE2200P 
SE1000C 
SE1004C°* 
SE1100C 
SE1400P 
SE2100P 
SE2400P°° 
SE2130P 


TMS 1000/1070/1200/1270/1700 PMOS Family Members 
™MS1100/1170/1300/1370 PMOS Family Members 

TMS 1000/1200 CMOS Family Members 

T™S1004 CMOS Family Member 

™MS1100/1300 CMOS Family Members 
TMS1400/1470/1600/1670 PMOS Family Members 
TMS2100/2170/2300/2370 PMOS Family Members 
™MS2400/2470/2600/2670 PMOS Family Members 

TMS 2132 PMOS Family Member 


tested evaluation boards. 


System Evaluator Boards 


EVALUATOR BOARDS BOARD CONTENTS 


} 
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| Texas Instruments also offers the ROMless microcomputers listed above with the following fully assembled and 
| 


SEB1000P PCB Assembly With SE1000P, EPROM Program Memory and O-PLA PROM 

SEB1100P PCB Assembly With SE1100P, EPROM Program Memory and O-PLA PROM 

SEB1000C PCB Assembly With SE1000C, EPROM Program Memory and O-PLA PROM 

SEB1004C°* PCB Assembly With SE1004C, EPROM Program Memory and O-PLA PROM 

SEB1100C PCB Assembly With SE1100C, EPROM Program Memory and O-PLA PROM 

| SEB1400P PCB Assembly With SE1400P, EPROM Program Memory and O-PLA PROM 
SEB2100P PCB Assembly With SE2100P, EPROM Program Memory and O-PLA PROM 

SEB2400P** PCB Assembly With SE2400P, EPROM Program Memory and O-PLA PROM 

SEB2130P°° PCB Assembly With SE2130P, EPROM Program Memory and O-PLA PROM 


** Planned new product . 
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TMS7000 8-Bit Microcomputer Family 


The first microprogrammable 8-bit microcomputer 


Setting new VLSI standards in cost, performance, and flexibility 
with unique chip design and rich instruction set... 


The TMS7000 is the newest, most cost-effective system solu- 
tion for 8-bit microcomputer applications, such as computer 
peripherals, telecommunications, industrial control, 
automotive, appliances, toys, and games. The significantly 
smaller chip size of the TMS7000 means lower cost. The 
singular VLSI design concept provides the ability to add family 
members quickly and easily by simply inserting new areas on 
the chip for additional memory capacity or functions. 


The TMS7000 instruction set, variety of addressing modes, and 
unequaled architecture maximize throughput while minimizing 
memory requirements. The instruction set contains the usual 
byte-oriented instructions, and in addition offers multiplica- 
tion, double precision arithmetic, and single- and multiple-bit 
testing, as well as BCD arithmetic. 


At the heart of the TMS7000 family is Tl’s newly developed 
STRIPCHIP ARCHITECTURE TOPOLOGY (SCAT). The 
TMS7000 is a unique memory-like array-structured chip, 
resulting in a significant size reduction. Smaller chips equate 
to lower prices. 


Another feature of SCAT is the control ROM used to define the 
instruction set. This feature allows customizing of the 
TMS7000 instruction set. 


Five memory expansion modes allow trade off of I/O pins for 
easy interface to a wide range of external memory and 
peripheral devices. Up to 64K may be addressed for increased 
configuration flexibility. 


FEATURES 


8-BIT TIMER/EVENT 
COUNTER 


INTERNAL CLOCK 
FREQ (MHz) 


OPERATING VOLTAGE 
POWER CONSUMPTION 
(mW) @ 5 VOLTS 

POWER DOWN CURRENT 
TECHNOLOGY 


DIP PACKAGE 


* Planned new product 
** On-Chip UART 
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TMS1000 BLOCK OLAGRAM 
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COmTROL 
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MODE CONTROL 


Low Power NMOS 
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TMS99000 16-Bit Microprocessor Family 


The TI 99000 Family provides a choice of high-performance, and single-chip microprocessors and microcomputers. Each is unique. 
An advanced architecture, bus structure, and instruction set common to the entire Family provide design ease and flexibility, high 
performance, economy, and other benefits for both designer and user. Fully supported by software, software development systems, 
and TI's technical assistance, these circuits are available now. The key microprocessors of the 99000 Family include: 


TMS9900 MICROPROCESSOR. The TMS9900, introduced 
in 1977, is the world’s first 16-bit microprocessor. The 
TMS9900 is backed by an established base of software, design 
support, and AMPL development systems. Key features in- 
clude: 16-bit Instruction word; 8- and 16-bit data format; bi- 
directional parrallel data bus; direct addressing of up to 64K 
bytes; 69 instructions, including multiply and divide; 7 ad- 
dressing modes; 17 prioritized interrupts; and a unique bit 
serial /O in addition to general memory-mapped I/O. For 
military applications the SBP9900A provides an 12. 
technology functional equivalent to the TMS9900. The 
SBP9900A can operate over the full military temperature range 
in addition to providing bipolar radiation tolerance for severe 
environment applications. 


TMS9980A AND TMS9981 MICROPROCESSORS. Lower- 
cost versions of the TMS9900 featuring an 8-bit memory data 
bus for smaller systems needing 9900 16-bit capabilities. 
TMS9980A and TMS9981 are similar, except for minor dif- 
ferences in supply voltages and clock-drive requirements. 


TMS9940 MICROCOMPUTER. The TMS9940 is the world’s 
first single-chip 16-bit microcomputer featuring 2048 bytes of 
ROM and 256 bytes of RAM on-chip. Key features include: 9900 
CPU architecture and instruction set; 4 prioritized interrupts; 
on-chip timer/event counter; and 32 general purpose I/O ports. 


SYSTEM PACKAGE COUNT 


0 1 2 3 4 
RELATIVE INSTRUCTION EXECUTION SPEED 


TMS9995 MICROPROCESSOR. Contains a performance 
enhanced CPU, on-chip 256 bytes of RAM, and external 
memory and I/O bus to bring speed and low chip count for 
systems requiring both high performance and low system 
cost. Key Features include 9900 instruction set including sign- 
ed multiply and divide; 256 bytes of on-chip RAM; on-chip 
16-bit interval timer/event counter; on-chip I/O mapped flag 
register; 7 prioritized interrupts; 64K bytes memory ad- 
dressability; and an on-chip 12-MHz clock generator. 


TMS99000 MICROPROCESSORS. The 99000 Family is the 
third and newest family of advanced 16-bit microprocessors 
from TI. With performance 5 to 7 times that of the TMS9900, 
the 99000 Family features 84 powerful instructions (hat are a 
direct superset of the 9900. With a fast, 167 nanosecond cycle 
time, the 99000 family of processors can perform a memory-to- 
memory move in just 0.8microseconds. Also new for the 99000 
Family is both parallel and serial 1/O address space for flex- 
ibility in configuring input/output devices. The first member of 
the 99000 Family is the TMS99105 Advanced 16-bit 
Microprocessor. The TMS99105 supports all the features of the 
99000 Family. The TMS99110 Advanced 16-bit Microprocessor 
includes all the features of the TMS99105 with the addition of 
the 12 single-precision floating point instructions. For military 
applications, the SBP9989 provides the operating temperature 
range and radiation tolerance of the SBP9900A with the added 
feature of twice the throughput of the SBP9900A. 


99000 
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FEATURES 


Minimal System 
Chip Count 


The 99000 Family of Microprocessors and Microcomputers 


Clock Rate (tdHz) 


Max Memory 
Stand-Alone 


leach 


Memory Mapper 
On-chip Memory (Bytes) 


ROM 
RAM 


“Addressing Modes 
Number of Instructions 


Development Syst 


lem AMPL AMPL 


Power Supply 


Temperature Range 


On-chip Clock 


CRU Address Reach 


Package 
Pins 
Type 


* Avatiable in Industrial Temperature Range (- 40°C to + 85°C) 


MNEMONIC 


0°C to 70°C 


DEVICE NUMBER 


T™MS99110 TMS99105 TMS9995° TMS9940M SBP9989 TMS9981 TMS9980A | TMS9900-40° 


2=5,+12V 
0°C to 70°C 


TMS99000 Family Instruction Set 


Add Word (16-bit) 

Add Byte (8-bit) 

Absolute Value 

Add Immediate 

Add Multiple (32-bit) 

AND Immediate 

Branch 

Branch Indirect 

Branch and Link 

Branch and Load Workspace Pointer 


Compare Word 

Compare Byte 

Compare Immediate 

External Clock Off 

External Clock On 

Clear Word 

Compare Ones Corresponding 
Compare Zeros Corresponding 
Decimal Correct Add 

Decimal Correct Subtract 
Decrement 

Decrement By Two 

Unsigned Divide 

Signed Divide 

Idle Processor 

Increment 

Increment By Two 

Invert 

Jump (1-unconditional, 12-conditional) 


Load Workspace Register Immediate 
Load Interrupt Mask Immediate 
Load External 

Load Status Register 
Load Workspace Pointer 


* Implemented in TMS99110 only 
** Implemented in TMS9940 only 


NOTE: Floating Point 


a oe 


Instructions (TMS99110) are not listed. 


Branch Immediate and Push Link to Stack 


DESCRIPTION 


Long Distance Destination (Memory Mapper Control) 
Load Communications Register Unit (1/0) 
Long Distance Source (Memory Mapper Control) 


Load Workspace Pointer Immediate 
Move Word 

Move Byte 

Multiply 

Signed Multiply 

Negate 

OR Immediate 

External Reset 

Return to Workspace Pointer 
Subtract (16-Bit) 

Subtract Byte (8-Bit) 

Set Bit to One (I/O) 

Set Bit to Zero (I/O) 

Set Word to Ones 

Shift Left Arithmetic 

Shift Left Arithmetic Multiple (32-Bit) 
Subtract Multiple (32-Bit) 

Shift Right Arithmetic 

Shift Right Arithmetic Multiple (32-Bit 
Shift Right with Carry 

Shift Right Logical 

Set Ones Corresponding Word 

Set Ones Corresponding Byte 

Store Communication Register Unit (I/O) 
Store Status 

Store Workspace Pointer 

Swap Bytes 

Set Zeros Corresponding Word 

Set Zeros Corresponding Byte 

Text Bit (1/0) 

Test and Clear Memory Bit 

Test Memory Bit 

Test and Set Memory Bit 

Execute 


Extended Operation (Software Context Switch-16 


XOP's) 
Exclusive-OR 


a 
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TMS99000 Family of Advanced Peripherals 


The 99000 Family contains a wide selection of system support circuits used to easily and cost effectively per- 
form peripheral and interface functions, such as data communications, memory functions, special signal pro- 
cessing, and display. Included are controllers, latches, encoders, and others. The bus structure, architecture, 


0 features, and other characteristics of these peripherals and interface circuits are compatible with other 
members of the 99000 Family. 


As additional peripheral and interface circuits are added to the Family, they will be compatible with existing 
members. 


Peripheral and Interface Circuits 


FUNCTION 


DEVICE 
NUMBER 


TECHNOLOGY INTERFACE 


TO CPU 


DATA TRANSFER 
RATE (MAX) 


Digital I/O 


TIM9905 


TIMS906 
Octal VO and Priority Encoders TIM9907 


TIM9908 


Communications Interface 


Async. Comm. Controller TMS9902A 
Sync. Comm. Controlier TMS9903 Serial 19.2K Baud 
IEEE 488 Interface TMS9914A Parallel IM Bytes/Sec 
FSK Model TMS99532 Parallel 300 Bits/Sec 
Pulse DTMF Encoder T™MS99531°* Parallel NA 
Data Encryption Unit TMS99541 Parallel 5.1K/Baud 


Serial 19.2K Baud 


Memory Interface 


Floppy Disk Controller TMS9909 


Parallel 2M Bits/Sec 
Multi-Processor Interface TMS99650°* 


Parallel NA 


Video Interface 


TMS9918A joe Video 
Video Display Processor 


TMS9928A Parallel ——a Line 
TMS9929A [ —-625Line sik 


CRT Controller TMS9927! 5027° Parallel 
T™MS9937/ 5037° 


* SMC second source 

** Planned new products 

NA = Not Applicable 

All Power Supplies Are Rated At + 5V 
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TMS99000 Family of Advanced Peripherals 
f 
f 
: 
TMS 99105 TMS9900 SBP. 9900 j 
TMS 99110 TMS 9981 «= SBP. 9989 } 
TMS 9995 { 
| 
} t 
1 
| f 
} } 
| up TO FOUR | 
| INTERRUPTS => DUAL SIDE 
i TMS 9904 TMS 9909 DOUBLE DENSITY } 
H PARALLEL VF FLOPPY DISK ORIVES } 
i ADAPTOR CONTROLLER f 
i PARALLEL W/O = 
\ | 
| 
i f 
| 
TMS 9902A IMS9914A i 
WH asvacrorious 
Rs2s2 COMMUNICATIONS aa: quails’ Grid 
CONTROLLER ADAPTOR 
" \ 
i 
i ‘ 
} orm 
4 rd 
1 TMS 9993 M f 
: SDLC HOLC } = syNcroNous i 
i BI SYNC COMMUNICATIONS I ' 
; CONTROLLER c \ 
| TMS9918A } 4 
| R VIDEO cae 
i 0 DISPLAY E ¢ 
| PROCESSOR f . 
{ P | 
} : ‘ 
} Tin 9905 R j 
| INPUT 4 OATA 0 f ; 
} MULTIPLEXER ‘ 
1 Cc } 
| E TMS 9923A/29A i 
‘ vinea RGB ' 1 
} S DISPLAY MONITOR f , 
S PROCESSOR ‘ 
TIM 9906 0 I 
ourpuT ADDRESSABLE R i 
LATCH i 
| . = 
B ort tinea eC) 
U TIMER/CONTROLLER TERMINAL, Reg 
TMS 99541 aaa) { 
SECURITY DATA 
COMMUNICATIONS ENCRYPTION f P 
DEVICE | " 
TMs 99532 
£SK TELEPHONE 
MOOEM LINES 
TIM 99610 
MEMORY 
MAPPER 


uPTO 


16 M BYTES OF 
MEMORY 


$: 


i 
t 
| 
{ 
I 
t 
) 
; 
TMS 99650 ' 
MULTIPROCESSOR MICROPROCESSOR 
INTERFACE Bus 
t 
¢ 
i 
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TMAM9000 AMPL Development System 


Designed for the single user. the TMAM9000 AMPL* System 
can cut program development time by as much as two-thirds, 
compared to similar systems. Reason: this tabletop, floppy- 
disk development lab combines extreme ease of use with ex- 
tensive, preprogrammed test and debug procedures. 


Ease of use stems from the AMPLUS* software which prompts 
the user as he goes. Included are a screen editor, text format- 
ter, directory/file manager, assembler, linker, and other 
utilities. Even inexperienced designers will feel comfortable 
with the TMAM9000 System after only a short time. 


AMPL high-level debug tools provide extra capability to 
analyze hardware or software problems via the full speed 
emulation and comprehensive logic trace analyzer functions. 
Emulation and control functions can be called from high-level 
control sequences written in Pascal-derived constructs, allow- 
ing design tests to be automated and repeated with a single 


command, a capability that facilitates production and field 
testing. 


The TMAM9000 supports a variety of programmable-function 
devices: the TMS99000 16-bit microprocessors and the TM990 
microcomputer modules, the TMS1000 4-bit microcomputers, 
and the TMS7000 8-bit microcomputers. 


TMAMS9000 Software Products 


DESCRIPTION LICENSE PART NO. 
9000 AMPLUS TMAM4014-21 
{included with system) 


Microprocessor Pascal TMSW755P-21 
Contigurabie Power Basic TMSW511F-21 


TMS7000 Assembler, 
Linker, PROM utilities TMAM4016-21 


T™MS7000 AMPL Emulator utilities TMAM4017-21 


TMS9995, TM990/1481 
TMS9900 Assembier TMAM4015-21 


ademarks of Texas Instruments Incorporated 


' 


TMAMS000 System Specifications 


Main Memon i@ytes) | sek 
Total Disk Storage 2.3MB 
(Formatted bytes) 
Type Double-side, Double-density (DSDD) 
8-inch floppy disk (20.32mm) 
Capacity Per Diskette 1,152K Bytes 
500K BPS. 
Terminal Keyboard 88 Key, typewriter style plus numeric, cursor 
control and function key ciusters. N-key roilover 
T2:neh (0Smm) diagonal 
Screen Capacity 80 Character Line—24 lines, 1720 total 


Character Set 96 ASCII, upper and lower case 


AMPL Station Interface included in system 


Software Package 


Features Included 


Utilities Included 


AMPLUS software system operating system 


Function key menus, self prompting interactive 
user interface 
* 9900 Family assembler 
* 9900 Family linker 

* Screen editor system 
* AMPL debug high-level language 

* AMPL debug procedure library including trace 
* Disk directory and file utsilities 

* PROM programmer utilities 


Component Software Products 


DESCRIPTION LICENSE PART NO. 


Realtime Executive 


TMSW330R-21 
File Manager TMSW340F-21 
HDLC Data Comm. TMSW344H-21 
EIA Data Comm. TMSW348E-21°* 


Math Package 


TMSW352M-21°* 
IEEE 488 Bus MGR 


TMSW3561-21°* 


** Planned new product 


Optional Processor Support Tools 


AMPL Station for: 


™S7000 
TMS9900 
SBP9900A 
TMS9980/0981A 
TMS9940 
T™S1000 
SBP9989 


TMAM6059 
TMAM6001 
TMAM6003 
TMAM6002 
TMAM6004 
Contact factory 
Contact factory 


PROM/EPROM Programmer 


Additional Support Tools 


TMS9995 Evaluation 

Module TMAM6095 
TMS7000 Evaluation 

Module TMAM6070 


TI 810 Printer TMAM7010 
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Multi-AMPL Systems: Highest performance ... lowest cost per user 


An entire team can now develop software and hardware 
simultaneously using a single system. The hard-disk Multi- 
AMPL” Systems from Texas Instruments allow as many as 
eight program designers to work at the same time. You reduce 
software investment per user by maintaining a single data 
base. You cut program development time drastically and 
achieve the lowest possible cost per user. 


Each Multi-AMPL System—there are three configurations 
from which to meet your particular needs—is a complete set 
of software and hardware development tools. Providing multi- 
ple processor emulation. And concurrent multi-task operation: 
compile, assemble, debug, edit, printing. Also included: data 
and address trace. Data and address breakpoints. A high-level 
debug and test procedure language. EPROM and PROM pro- 
gramming. Microprocessor Pascal, Component Software, and 
Fortran languages supported. 


System Cost Per User 


TMAMS010 


TMAM9020 


TMAMS040 
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3 4 5 
NUMBER OF USERS 


Hardware 


DESCRIPTION TMAM9010 TMAMS9020 TMAM9040 
Maximum Number of Users } 2. 


Terminal Expansion for 
Maximum Number of Users (1) TMAM7003] (1) TMAM7005 | TMAM7005 


(1) TMAM7001| (1) TMAM7001 | (1) TMAM7002| 


or or 
AMPL Station for: Choose 1: 


(1) TMAM7002 | (2) TMAM7001 
Choose 1-2: Choose 1-4: 


TMAM6001 
TMAM6002 
TMAM6003 
TMAM6004 
TMAM6059 


TMAM6058 


TMAM6001 
TMAM6002 
TMAM6003 


TMS9900, 9900-40 
TMS9980/9981 
SBP9900 


TMAM6001 
TMAM6002 
TMAM6003 
TMS9940 TMAM6004 TMAM6004 
T™MS7000 TMAM6059 TMAM6059 


EPROM Programmer Kit TMAM6058 TMAM6058 


Software 


Multi:AMPLUS TMAM4004-10 | TMAM4004-6 
TMSW754P.10| TMSW754P-10| TMSW754P-6 


(See note 1) 

Component Software: 
Realtime Executive 
File Manager 


Contact factory for other language support 
Note 1: For the TMAM9010, Pascal and Fortran may not run simultaneously. Disk 
access Is available for only one high-level language at a time. 


NN 


The modular AMPL Station’ is the key to system capability 
and flexibility. Each user can have his own station with access 
to the computer via video terminals (VDTs). The trace module 
with 10-MHz capability is the invaluable companion for faster, 
easier design. 


The Multi-AMPL Systems supports a variety of programmable- 
function devices: the TMS99000 16-bit microprocessors, the 
microcomputer modules and the TMS7000 8-bit microcom- 
puters. 


Multi-AMPL Packaged Systems 


Multi-Amplus OS 
Macro Assembler 
AMPL Utility 
Diagnostic 
Text Editor 
Link Editor 


AMPL Station Link 
PROM Programming 


Software 
Utility 


Included In all systems: (1) Installation; (2) System generation; (3) Tuition tor RTC 
training; (4) 90-day warranty on parts and labor, (5) One-year software update ser- 
vice. 


* Trademark of Texas Instruments Incorporated 
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TM990 Family of Microcomputer Modules 


The TM990 Series provides an extensive choice of preassembI- 
ed, high-performance, 16 bit microcomputer modules that save 
design and development time, cut the number of system com- 
ponents, reduce costs, and improve reliability. Each module is 
a single, pretested, ready-to-plug-in board. The series includes: 
complete CPU modules with on-board memory and I/O inter- 
face; memory and I/O expansion modules; data entry and 
display modules; software development modules, industrial 
AC and DC 1/0 modules; A/D and D/A interface modules; a flop- 
py disk controller; a speech module; and industrial com- 
munication modules. In addition, OEM card cages, cables, 
connectors, extender, and prototyping boards are available. 


All TM990 modules are compatible with other members of TI's 
9900 Family of microprocessors and microcomputers, which 
allows easy conversion to a dedicated-component solution if 
your application warrants. 


Reliability for Harsh Industrial Environments—All com- 
ponents used in TM990 module construction are subjected to 
TI's strict quality assurance criteria. All assembled modules 
go through a computer-controlled test station providing 
verification of product compliance with specifications. All 
modules are dynamically exercised in a severe environment 
chamber that cycles products through a 25-70°C temperature 
range; burn-in time varies from eight hours to four days. Prior 
to shipping, all modules are system tested for strict com: 
pliance to system specifications and quality assurance 
criteria. TM990 modules are guaranteed over the industiial 0°C 
to 70°C operating temperature range. 


Hardware Product Overview 


MEMORY 
(201, 203, 206) 


MICROCOMPUTERS. 
(100MA, 101M, 
102, 160M, 1481) 
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e 
. 


MASS STORAGE 
(303) 


TM990 BUS 


ANALOG 1/0 HUMAN 
N 
(1240, 1241, eacisiitlne i INTERFACE 
1243, 315) . _ (306) 


INDUSTRIAL vO 
SMT/6MT SERIES 


DIGITAL 0. 
AND TIMER 
(305, 309, 310, 
311, 317) 


ACCESSORIES 


DEPRESSING ATTA MIA teat tin na Nc nT RR AT ES SOE BAER MR AT AOA RS 


le ct sti ne A 5 be aa 


Microcomputer Modules 


TI has a wide choice of CPU modules; the TM990/100MA, which has a perforated area on the PC board for customer circuit bread- 
boarding; the TM990/102,which extends the address reach to 1MB providing 128K bytes on board DRAM, and the TM990/1481 high 
performance CPU, which provides single and double precision (56 bits) floating point arithmetic. All the CPUs provide prioritized 


vectored interrupts. 
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TM990/1481 SN74S481 
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TM990/101MA TM990/102 


Memory Modules 


MODULE DESCRIPTION 


™M990/201 Combination RAM/EPROM —Up to 8KB EPROM— 
Up to 32KB Static RAM 
TM990/202-X RAM/EPROMICMOS RAM Module 
Sockets for up to 128KB EPROM - Up to 32KB Static 
RAM - Up to 32KB CMOS RAM - On board battery backup 


T™M990/203 Up to 64KB ORAM with error detection 

TM990/203A-XX Up to 256KB DRAM with error detection. A faster access 
(150 msec) version for use with ™M990/1481 

TM990/204 Battery backed up CMOS RAM Module —- 16KB max— TM990/201 
days max data retention. 


oe. 
ee ae = oe s 
aera! 6 PR TW tenn STITT EI TET TN nn NOT RSET) ET EES TT ne pn II ng aT DS Pe TT meme i Taneeenteennet” 


cataract areata 


on nt en ee 


1/0 Modules 


MODULE DESCRIPTION 
TM990/303A Floppy disk drive controller 


Speech output module with 179 word vocabulary 


Communication Expansion Modules — Provides 4 
RS232/RS422 channels. 


X.25/HDLC 
Communication Module Permits implementation of 
distributed industrial processing network. Provides an 
X.25/HDLC communication protocol for packet switching 
network. 


High Power (AC and DC) interface via 6MT industrial I/O 
modules 


48 TTL compatible I/O lines with 3 programmable timers 
and 6 interrupts. 


48 TTL compatible I/O lines interface with 24-mA sink 
current and on-board voltage regulator for operation with 
5MT industrial /O modules. 


™M990/314 IEEE 488 controller 
™ 15 Low-level analog imput module supports the thermocou- 
99013 ple, RTO, strain gauge, and pressure transducer inter- 
face 
TM990/317 Pulse timerievent counter module 
TM990/1241 Analog VO module 16 inputs, 2 outputs 


TM990/56X Digital and Analog W/O termination pane! with 
Barrier strip for field wire termination 
Optical isolation 
Transformer isolation 
Sockets for installing 
—- Current loop imputs 
- Voltage dividers 
~- Noise filtering 
- Decoupling capacitor etc. 
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TM990/308 | 


TM990/C XXX -Conformally Coated Modules for Industrial Environments 


Common Features: 


¢ Modules coated with silicon rosin to provide: excellent 


corrosion resistance; and fungal and particulate 
resistance. 


¢ All devices (except EPROMs) directly soldered to the 
printed circuit board 


Gold plated machined-pin sockets used for EPROMSs 
* Clips provided to firmly locate socketed EPROMS 


¢ DIP switches eliminated and replaced with gold plated 
jumper wire 


© 0°C to 70°C ambient operation 


TM990/C201 
TM990/C310 
TM990/C307 
TM990/C308 


MODULES DESCRIPTION 


TM990/C101MA 


Microcomputer module 

Memory expansion module 

Digital /O module 

Asynchronous communication expansion module 
X.25/HDLC Communication module 
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System Kits 


These user configurable system kits provide the necessary hardwar 


based system. All the modules in the kits are jumper-configured and tested as a UCSD-p system. The details of the kits are as 


follows: 


SYSTEM KIT CONTENTS 
TM990/601 TM990/602 PART NUMBER DESCRIPTION 


7249901527 
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e to run either UCSD-p system or TM990 AMPLUS or any floppy 
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System enclosure including: 
card cage, fan, power supply, 
and floppy cables 


TM990 Software Support 


TM290 Development Software 
UCSD-p System* TMSWE60OP-3 


Provides a complete, portable, software development and ex- 
ecution environment for the TM990 microcomputer boards. 
UCSD Pascal and TMS9900 assembly code development are 
supported in the standard package. Fortran and Basic 
language development support can be purchased from a third 
party. 


TM990 AMPLUS TMAM4011 


Provides the capability to develop assembly, microprocessor 
Pascal (MPP), and configurable basic software for TM990 
boards. This development software package allows TI's 
prewritten component software packages to be utilized in the 
target applications. 


* Trademark of the Regents of the University of California 


Total System 


TM990/4XX 


Demo Software 


Demo software helps verify the functionality of the TM990 
board and hence can be used in incoming functional test. The 
accompanying software listing provides a guide line in 
developing application software. 


Other TM990 Software Support 


Please refer to TMAMS9000 Software Products and Component 
Software Products on page 18. j 


Approach 


The TM990/308 X.25/HDLC communication module is the key element in implementation of factory automation employing TI pro- 


ducts. The roles and applications of these products are as follows: 


Role Applications 
Host — Plant Management Reporting 
—- Data Processing 
— Accounting 
Sub Host -— Plant Supervisory Control 
— Customized Control Functions 
— Faster throughput than programmable 
controllers 
Controller - Dedicated preprogrammed functions 


— Ladder logic implementation 


— Slower throughput than TM990 based 
controller 
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Product 


DS990 COMPUTER 
TM990 
MICROCOMPUTER 


X.25/HDLC 


PM550 
PROGRAMMABLE 
CONTROLLER 


PN550 
PROGRAMIMABLE 
CONTROLLER 


PM550 
PROGRAMMABLE 
CONTHOLLER 


———— 
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Add-In Memory Boards 


Tl high-density memory boards feature 64K DRAM technology, increased board densities, single 5-volt-only power supply, low power 


consumption, lower cost per bit, optional battery backup, and a full one-year warranty. 


Tl memory components and boards also improve system performance by enhancing system reliability. VLSI error detection and cor- 


rection increase system reliability by making errors transparent to the user. 


All Tl boards are 100% tested and burned in. 


TI Memory Boards for DEC‘and Intel Mini/Micro Computers 
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CAPACITY 


* Parity optional ** EDAC standard 


TMM10010 Series 
For LSI-11 Systems 


128 KB thru 256 KB on a Single “Oual" Board 

Completely compatible with DEC** LSI-11 Systems 

Internal Transparent Distributed Refresh 

Starting Address DIP Selectable on 4K word boundaries 

UO page DIP Selectable for 512, 2K, 3K or 4K words 

Address Space DIP Selectable from 256 KB to 4 MB (18 to 22 address lines), 
an improvement over the TMM10000 

Parity generation and checking plus “Parity Controller (optional), an im- 
provement over the TMM10000 


Specifications: 

*° Memory Size: 65,536 to 131,072 words, 18 bits/word (16 + 2 Parity), 16 
bits/word 

¢ Speed: A 30-40% improvement over the TMM10000; Write Access—95 ns, 

Read Access— 195 ns, Cycle — -360 ns 

Power (operating): + 5V (100% duty cycle), 2.7A with parity controller option 


© Temperature (operating): 0°C to 50°C up to 95% RH (non-condensing) 
Dimensions: 5.2” x 8.9" 
© Weight: 1 Ib. 


TMM30000 Series 
For VAX-11/780 Systems 


¢ 12 thru 1 MB on a single “HEX” board 

¢ Completely compatible with DEC VAX-11/780 System 
© Replaces 2 to 4 VAX (48210 memory boards 

© On line/O!f tine switch 

° LED's: -5V Battery, Board Select 


Specifications: 

Memory Size: 65,536 thru 131,072 words, 72 bits/word (64 + 8 EDAC) 
Speed: Access—250 ns, Cycle—530 ns. Determined by memory controller. 
Power (operating): -5V (100% duty cycle), 4.3A 


Temperature (operating): 0°C to 50°C up to 95% RH (non-condensing) 
Dimensions: 11.95" x 15.68" 


Weight: 2.5 Ibs. 


{ Trademark Digital Equipment Corporation 
¢ Trademark Intel Corporation 
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TMM20000 Series 
For PDP-11 Systems 


128 KB thru 1 MB ona single “HEX" board 

Error DetectioniCorrection is standard on all 20000 Series boards 
Completely compatible with DEC POP-11/34, PDP-11/44, and the PDP-11/60. 
Internal Transparent Distributed Refresh 

Starting address DIP selectable on 16K word boundaries 

VO DIP selectable for 2K, 4K or 8K words 

Modified or Extended UNIBUS*° is DIP switch selectable 

Control and status register Is DIP switch selectable (1 of 16) 


Specifications: 


Memory Size: 65,536 thru 524,288 words, 22 bits/word (16 + 6 EDAC) 

Speed: Write Access (memory)—40 ns, Read Access (memory)— 400 ns, Cy- 
cle (memory)—665 ns, Write Access (register)—125 ns, Read Access 
(register)—125 ns 

Power (operating): + 5V (100% duty cycle), 4.2A 

Temperature (operating): 0°C to 50°C up to 95% RH (non-condensing) 
Dimensions: 8.88" x 15.68” 

Weight: 2 Ibs. 


TMM40010 Series 
For Multibus Systems 


64 KB thru 512 KB on a single board 

Completely compatible with INTEL ISBC80 and ISBC86 (Multibus) Systems 
Error DetectloniCorrection Standard on all boards 

Starting/Ending addresses DIP Selectable on 4K Byte Boundaries 
Internal/Transparent Distributed Refresh. (External is optional) 
Control-Status/Error-Status Registers accessible via 2 I/O Ports 

ROM overlay capability 

256 or 4K Byte I/O Selectable 


Specifications: 
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Memory Size: 32,760 thru 262,144 words, 22 bits/word (16 + 6 EDAC) 
Speed: Read Access—325 ns, Write Access—90 ns, Cycle—700 ns 
Power (operating): + 5V (100% duty cycle), 3.2A 

Temperature (operating): 0°C to 50°C up to 95% RH (non-condensing) 
Dimensions: 6.75" x 12.0" 

Weight: 1.5 Ibs. 
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RAM = Random-access memory 

ROM Read-only memory 

PROM = Programmable read-only memory 

EPROM = Electrically-programmable read-only memory 
FIFO = First-in, first-out 


| | MEMORY PRODUCTS 

| CONTENTS PAGE 
| MOS Static RAMs 26 
| MOS Dynamic RAMs 26 
| MOS EPROMs 26 
MOS ROMs 27 
| Bipolar PROMS 27 
Bipolar RAMS 28 
Bipolar FIFO Memories 28 
| 

] 

Note: 

1 


PACKAGE TYPES: 


Ceramic Ceramic-side braze Plastic 


J-16,18,20,24,28pin JD-16,18,20,24,28pin N-16,18,20,24,28pin 


| For more information on the products in this section, see the MOS MEMORY DATA BOOK or the BIPOLAR MICROCOMPUTER COM. 
epee DATA BOOK. (See page 117 to order) 
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MOS Static RAMs 
AX POWER | MAX POWER DISSIPATION | 
POWER ACTIVE STANDBY NUMBER 
SUPPLY (mW) OF PINS COMMENTS 
18 


MAX 
ACCESS 
TIME (ns) 


ORGANIZATION 
(WORDS X BITS) 


DEVICE NUMBER 


1024 X4 T™S2149 - UNL +5V HIGH SPEEO 
1024 X 4 T™S2149 - 4JUNL 45 +5V 18 HIGH SPEED 
1024 X4 T™S2149 - SJUNL 55 +5V 18 HIGH SPEED 
1024X4 TMS2149 - 7JUNL +5V a 18 HIGH SPEED 


1024 X4 
1024 X 4 
1024 X 4 
1024 X 4 


T™MS2114 - 15NL 
TMS2114 - 20NL 
T™S2114 - 25NL 
™S2114 - 45NL 


+5V 
200 +5V 30 
250 +5V 331 
+5V 


18 
18 
18 


1024 X 4 TMS2114L — 15NL 150 +5V 248 18 LOW POWER 
1024 X 4 TMS2114L — 20NL 200 +5V 248 18 LOW POWER 
1024 X 4 TMS2114L ~ 25NL 250 +5V 248 18 LOW POWER 


1024 X 4 TMS2114L — 45NL 


+5V 


18 LOW POWER 


TMS2147H — 3SJUNL 35 +5V 660 18 HIGH SPEED 
T™MS2147H - 4JUNL 45 +5V 660 18 HIGH SPEED 
TMS2147H - SJUNL 55 +5V 660 18 HIGH SPEED 


T™MS2147H — 7JUNL 


TMS4044 - 12NL 
TMS4044 — 20NL 
TMS4044 - 25NL 
TMS4044 ~ 45NL 


+5V 


+5V 
200 +5V 303 
250 +5V 303 
+5V 


HIGH SPEED 


TMS40L44 - 12NL 120 +5V 220 LOW POWER 
TMS40L44 — 20NL 200 +5V 220 LOW POWER 
TMS40L44 — 25NL 250 +5V 220 LOW POWER 


TMS40L44 — 45NL +5V LOW POWER 


TMS4016 — 12NL 120 +5V 
TMS4016 — 15NL 150 +5V 385 24 
TMS4016 - 20NL 200 +5V 385 24 


TMS4016 — 25NL 


a =~ ee een 


+5V 


= 
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S Dynamic RAMs 


MAX MAX POWER DISSIPATION 
ORGANIZATION DEVICE NUMBER ACCESS POWER ACTIVE STANDBY NUMBER 
(WORDS X BITS) TIME (ns) SUPPLY (mv) (mW) OF PINS COMMENTS 
16384 X 1 T™4S4116 — 15NL =5V, + 12V 


16384 X 1 T™MS4116 — 20NL + 5V, +12V 


16 
16384 X1 T™MS4116 - 25NL = 5V, +12V 


16 


65536 X 1 T™MS4164 — 15JDUNL 
65536 X 1 TMS4164 - 20JOUNL 
65536 X 1 TMS4164 - 25JDUNL 


16384 X 4 TMS4416 - 15JDLNL* 
16384 X 4 T™S4416 - 20JDUNL* 
16384 X 4 TMS4416 - 25JDUNL* 


* Planned new product 


MOS EPROMs 


MAX 
ACCESS 
TIME (ns) 


ORGANIZATION 
(WORDS X BITS) 


DEVICE NUMBER 


1024 X8 T™MS2708 ~ 35JL 


MAX | MAX POWER DISSIPATION | DISSIPATION 
POWER ACTIVE STANOBY NUMBER 
SUPPLY (mW) OF PINS COMMENTS 
1024 XB ™MS2708 - 45JL to 
1024 XB TMS27L08 — 45JL LOW POWER 


16K 2048 X8 ™MS2716 - 30JL =5V, +12V 8 
2048 X8 TMS2716 - 45JL +5V, +12V 
TMS2516 - 30JL +5V 
TMS2516 - 35JL en +5V 
TMS2516 ~ 45JL 450 +5V 
TMS2532 ~ 30JL 300 +5V 
TMS2532 - 35JL 350 +5V 
TMS2532 - 45JL pH +5V 
TMS25L32 ~ 45JL +5V 4 POWER 
8192 X8 TMS2564 - 35JL +5V 840 158 28 
ee 6192 X8 TMS2564 - 45JL +5V 840 158 28 
Att EPROMs and ROMs have static operation (no clocks, no refresh) 
All EPROMs are pin compatible with existing ROMS 


rs 
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MAX MAX POWER DISSIPATION 
DEVICE NUMBER ACCESS POWER ACT STANDBY NUMBER 
TIME (ns) SUPPLY OF PINS 


ORGANIZATION 
(BITS) (WORDS X SITS) 


TMS4732JUJOUNL BOTH ARE 
FULLY STATIC 
(NO CLOCKS, 


8192 X8 TMS4764JUJOUNL 


NO REFRESH) 


Bipolar PROMs 


asia Soaks 
; DEVICE NUMBER TYP. TYP POWER PACKAGE 
Size CPGANIZATION ACCESS DISSIPATION OUTPUT SIZE COMMENTS 
(BITS) (WORDS x BITS) OLD TIME(ns)** TYPE’ (mils) 


\ 
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512X8 
§12X8 
§12X8 
512 X8 
§12X8 
512X8 
512X8 
512X8 
512X8 
$12X8 
1024 X4 
1024 X 4 


1024 X8 
1024 X 8 
1024 X8 
1024 X8 
2048 X4 
2048 X 4 
2048 X 4 
2048 X 4 


2048 X8 
2048 X 8 
2048 X 8 
2048 X 8 
2048 X 8 
2048 X 8 


TBP18SA030 
TBP18S030 


TBP24S10 
TBP24SA10 
TBP14S10 
TBP14SA10 


TBP28L22 
TBP28LA22 
TBP18SA22 
TBP18S22 


TBP28S42 
TBP28SA42 
TBP28S46 
TBP28SA46 
TBP18S42 
TBP18SA42 
TBP18S46 
TBP18SA46 
TBP28L42 
TBP28L46 
TBP24S41 
TBP24SA41 


TBP28S86A 
TBP28SA86A 
TBP28S2708 
TBP28L86A 
TBP24S81-55 
TBP24SA81-55 
TBP24S81 
TBP24SA81 


TBP28R 166t 
TBP28S 166-55 
TBP28SA 166-55 
TBP28S 166 
TBP28SA 166 
TBP28L166t 


*3S = 3 State, OC = Open Collector 


** Devices can be speed screened during production to variable maximum access times. 


+¢Planned new products 


SN74S188 
SN74S288 


SN74S287 
SN74S387 


SN74S470 
SN74S471 


SN74S472 
SN74S473 
SN74S474 
SN74S475 


SN74S476 
SN74S477 


SN74S478 
SN74S479 
SN74S2708 
SN74LS478 


SN74S454 
SN74S455 


SN74S452 
SN74S453 


Replaced by TBP24S10 
Replaced by TBP24SA10 


Low Power 

Low Power 

Replaced by TBP28LA22 
Replaced by TBP28L22 


Replaced by TBP28S42 
Replaced by TBP28SA42 
Replaced by TBP28S46 
Replaced by TBP28SA46 
Low Power 

Low Power 


Low Power 


Registered Output 


Low Power 


y 
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Bipolar RAMs 


TYPICAL 
ACCESS 
TIME (ns) 


WRITE 
PULSE 


NUMBER 
OUTPUT OF 
TYPE** PINS 


ORGANIZATION 
(WORDS X BITS) 


DEVICE 
NUMBER’ 


POWER 
SUPPLY 


POWER 


DISSIPATION (ns) 


SN7481A 
SN7484A 


SN74S189B 
SN74S289B 
SN7489 
SN74LS189A 
SN74LS289A 
SN74LS219A 
SN74LS319A 


SN74ALS217 
SN74ALS317 
SN74ALS218 
SN74ALS318 
$N74S201 


+5V 
+5V 


BSsSSS tance 
SRR 
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*Also Available in Military (54) Series 
**OC = Open Collector, 3S = 3 State 


Bipolar FIFO Memories 


% DEVICE NUMBER FOR FALL POWER NUMBER 
ORGANIZATION TEMPERATURE RANGE DATA RATES THROUGH DISSIPATION OUTPUT’ OF 
3s 


SN54LS222 SN74LS222 50 

SN54LS224 SN74LS224 oc oc 50 3S 

SN54LS227 SN74LS227 To To 50 oc 

SNS4LS228 SN74LS228 10 MHz 10 MHz 50 oc 
SN74S225 190 3S 


°3S = 3State, OC = Open Collector 
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Logic Array Products 


Texas Instruments provides several distinct families of VLSI Logic Arrays. Master bars are 
processed using low-power Schottky TTL Logic (LPSTTL) with double-level-metal (DLM) 
routing interconnect, high performance Schottky Transistor-Logic (STL) with triple-level metal 
(TLM) interconnect and low power, reverse silicon CMOS with DLM interconnect. These arrays 
are mask configured to satisfy unique logic requirements, allowing efficient implementation 
of custom IC functions, SSI/MSI logic replacement, and in many cases complete board 
replacement. 


tere eriiill 


The Low-Power Schottky TTL (LPSTTL) master arrays employ a cellular organization of NAND 
gates. Array interiors consist of low-power Schottky TTL gates with LPSTTL input/output buf- 
| fers surrounding the periphery. Schottky-Transistor Logic (STL) master arrays likewise employ 

{ a cellular organization of interior gates. Each interior gate performs the INVERT function and 

! is processed using high—performance STL technology. Input/output buffers on the bate 
| TATOO4/TATOO8 are compatible with low-power Schottky TTL Logic while the TATO10/TATO20 p dh 
| 

} 


7 


buffers are compatible with either low-power Schottky TTL or high-speed ECL Logic. The 
CMOS master arrays employ an interior organization of basic NAND/NOR functional cells ar- 
ranged into column structures. This array interior interfaces directly to low-power Schottky 
TTL logic via the periphery buffer organization. 


en 
Z 


All Texas Instruments Master Arrays employ both vertical and horizontal routing channels 
dedicated to signal interconnect. The LPSTTL arrays require manual interconnect routing, 
with predesigned/prerouted buffer logic functions referrenced for ease of interconnect. All 
} STL and CMOS arrays are supported by a fully integrated software design utility, assisting the 
| user in specifying his logic design and test pattern set. This offers the capability for verifica- 
| tion and analysis of the design prior to automated mask patterning of the specific logic func- 
tion. This automated layout system is typically able to achieve an 80% utilization of internal 
logic gates. 


Packaging Options 


PIN COUNT 


PACKAGE DESCRIPTION 


PLASTIC 
DUAL-IN-LINE 
CERAMIC 
OUAL-IN-LINE 
PLASTIC 

CHIP CARRIER 


CERAMIC 
PIN-GRID-ARRAY 


Individual master arrays may not be avallable in all package formats. Check with your local TI Sales Office or Regional 
Technology Center for further information. 
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DEVICE GATE MUNIMUM 
NUMBER TECHNOLOGY PROCESSING 


GEOMETRY 
(MICRONS) 


Junction 
Isolated 
LPSTTL 


Junction 
isolated 
ST 


Junction 
Isolated 
STL 


Oude 
TATOO Isorated 
“Note 6 STL 

Oxide 
TATO20 Iso!ated 

STL 

Reverse 
TACO10 Sthcon 
"Note 6 CMOS 


INPUT OutTPuT 
DEVICE BUFFERS BUFFERS 
NUMBER 


Se Eee 


441STD LS) 
TATO10 19/Buffer) 

“Note 2 

60iSTD LS) 
TATO20 36Bulfer 


FOOTNOTES 


be | 


"3 
°4 


INTER. AUTORCOUTIBLE 


CONNECT 


Double 
Level 
Metal 
(DLM) 


Triple 
Level 
Metal 
(TUM) 


OPERATING 
FREE AIR 
TEMPERATURE 
RANGE 


“Nolte 3 
0Cc70'C 
55 C-125°C 


“Note 3 
oc70C 
55 C-125°C 


GATE COUNT 


POWER 

SUPPLY 
+107: 

(VOLTS) 


INTERNAL 


GATE GATE POWER 


PROPAGATION 
DELAY (TYP) 


te) 
BUFFER 
COMPATI 
BILITY 


INTERNAL 


(TYP) 


TOTAL ARRAY 


(MAN) 


MAX TOGGLE 
FREQUENCY 
(D FLIP-FLOP) 


va 


STATIC POWER SIGNAL 
DISSAPATION DISSAPATION 


PADS 


BASIC GATE 
LOGIC 
FUNCTION 


Wire-AND 
Inverter 


Wire-AND 
Inverter 


Inverter 


The TATO1O device has standard/bufler output butler capability. 44 output buffer Pads are available, all of which are standard iow-power Scholtky com- 
Patable. Optionaily. up to 19 prepositioned outputs May Operate as high-power butfers driving high capacitive loads 


Similar to *1 Oitference is TATO20 has 60 available outputs All 60 operate in standard low-power Schottky mode. Up to 36 prepositioned outputs may 


Operate in duller mode for high capacitive loads 


TATO10. TATOZ0 will be qualified over two separate free-air operating temperature ranges 


TACO10 tree-a operating temperature tange unqualified at publication time Quaiitication will extend beyond standard commercial range. 
TATOI0. TATO20. operate trom several power options to provide a variety of buffer interface capabilities 


© Standard -5V 
e 


* +5¥V.+2V GND. 52 operates STL array interior belween + 2 V and GND. 


+5 V provides LSTTL buller capability 
Planned new products 


52 V allows optional 10K ECL translator buffer selection. 


+2. GND configuration operates internal STL between + 2 and GND. - 5 V provides LSTTL bulter interface 
+ 3V with GND operates STL array intenor and periphery bullers providing low-level LSTTL interface 
2: with GND operates STL array interior and provides 10K ECL buffer intertace 


\ 
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Voice Synthesis Products 


CONTENTS PAGE 


Let your Product Speak for Itself 32 


Voice Synthesis Processors 33 
TMS5100 
TMS5110 
TMS5220 


Voice Synthesis Memories 34 
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TMS6125 


Preprogrammed Vocabulary ROMs 34 
VM61001 
VM61002 
VM61003 
VM61004 
VM61005 
VM71001 
VM71002 
VM71003 


Voice Synthesis Evaluation Kits 35 
TMSK101 
TMSK101A 
TMSK202 
TMS5100 Evaluation Board 


Speech Development System 36 
ee 


Vocabulary Services 
Library Vocabulary 
Custom Vocabulary 
Exclusive Vocabulary 


A complete array of vocabulary services is available through Texas Instruments Regional Technology Centers. For more 
information, contact your nearest Regional Technology Center. Addresses and phone numbers can be found on the inside 
back cover. 
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Let Your Product Speak For Itself 


Whether it’s appliances, automotive consoles, transaction terminals, office systems, telecommunications, 


robotics, or electronic toys and games, TI's Solid State Speech ™ technology promises to have a dramatic im- 
pact on design, now, and for generations to come. 


TI's Solid State Speech technology provides a revolutionary approach to the design of man-machine inter- 
faces. A wide variety of applications can benefit from this technology due to the high intelligibility, reliability, 
and low cost of Solid State Speech reproduction. 


The development of Solid State Speech technology at Texas Instruments began with the analysis of the 
human mechanisms for production and perception of speech. Based on the mechanisms of natural soeech 
production, a model of the speech production process was implemented using digital signal processing 
techniques. This model! is the basis for TI's Solid State Speech products. 


The speech recording/processing begins by recording actual human speech, extracting energy and pitch in- 
formation, and then using Linear Predictive Coding (LPC) analysis to produce data suitable for the digital 
speech model. These techniques faithfully preserve the character of the speaker's voice, including intonation, 
accent, dialect, and pitch in any language. Whole phrases and sentences, as well as single words and sounds, 


can be reproduced, preserving authentic human inflections. The result is more lifelike, natural sounding 
speech. 


Value to the user of TI's LPC technique is its modest memory requirement compared to other approaches. 
Brute-force storage of speech signals can be accomplished by sampling and converting speech at an 8 to 
10-kilohertz clock rate. This results in a digital data rate of 100,000 bits per second of speech. Pulse-coded 
modulation (PCM) codecs and companding techniques have found acceptance in new, all-digital telecom- 


munications systems. However, their data rate of 64,000 bits per second is still too high for many applica- 
tions. 


Linear Predictive Coding provides speech quality comparable to other techniques, yet it only requires an 
average data rate of about 1,200 bits per second. With the advent of 128K-bit and larger storage devices, LPC 
packs minutes of high-quality speech into memories that would hold only one or two seconds of speech using 
other techniques. To illustrate, a speech reproduction of the words “Texas Instruments” requires approx- 


imately 90 times as many bits using digitized speech techniques as it requires with LPC. Using these techni- 
ques a single 128K-bit ROM can hold as many as 200 words. 


COMPARISON OF SPEECH TECHNIQUES 
(Required Encoded Speech Data Rate) 


Digitized Speech | 96,000 bits/sec 


PCM Codecs 64,000 bits/sec 


LPC | 1,200 bits/sec 
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Voice Synthesis Processors (VSP) 


Speech encoding on TI Voice Synthesis Processors is achieved through LPC coding. Codes for twelve synthesis parameters (pitch, 
energy, and 10 filter coefficients) serve as Inputs to the VSP. After being decoded by the VSP, these codes represent a time-varying 
description of the LPC model of the original voice. 


Inputs to the VSP's digital filter takes two forms: periodic and random. The periodic inputs are used to reproduce voiced sounds 
which have a definite pitch, such as vowel sounds or voiced fricatives (Z,B,D). A random input models unvoiced sounds such as S, F, 
T, and SH. Separate models generate the voiced and unvoiced excitations. Output from the digital filter drives a digital-to-analog 
converter, which in turn drives a speaker. 


With one TMS6100 128K-bit ROM, a TMS5000 Series VSP can produce more than 100 seconds of speech, or about 200 synthesized 
words. A single TMS5100 or TMS5220 VSP can support up to 16 128K-bit VS Memories, or approximately 3200 words of speech. In 
addition, the TMS5220 is capable of tapping host storage or off-line storage to produce virtually unlimited vocabularies. 


TMS5100 VSP TMS5100/10 VS PROCESSOR SYSTEM ARCHITECTURE 


FEATURES 
* A complete voice synthesis system can be designed 
with 3 chips: TMS5100 VSP, TMS6100 VSM and a 
TMS1000 microcomputer 


e Can process male, female, and children’s voices, plus COMMANDIDATA 
tones, chimes and sound effects AS 

TMS5100 
HOST 4-BIT VOICE 

MICRO- STROBE SYNTHESIS! 

COMPUTER PROCESSOR 

(0-16 TMS6100 
TMS5110 VSP VOICE SYNTHESIS/ 


MEMORIES 


ADDITIONAL FEATURES 
¢ Pin compatible with TMS5100 VSP 
e Increases voice fidelity over TMS5100 VSP 
© Optimized coding table for general voice synthesis 


TMS5220 VSP 


FEATURES 
e Allophone stringing capability 
¢ Can process male, female and children's voices, plus 0-16 TMS6100 
tones, chimes and sound effects VS MEMORIES 


e Interrupt-driven service request capability 

¢ On-chip FIFO (16-byte) buffers two frames of speech 
data when coming from host processors 

e¢ Pin compatible with TMS5200 VSP 


DEVICE NUMBER 
FEATURES TMS5100 TMS5110 ™MS5220 


Microprocessors interface (Bits) 4 

Data from ROM Yes 

Data from microprocessor No 

Operating Voltage (Volts) -9 

Audio Amplifier Internal External 
Pitch Coding (Bits) 6 
Frame Rate (Samples Frame) 200 
Internal Clock Frequency (kHz) 640 
ROM Interface (TMS6100 128k-Bit) 1-16 
Technology PMOS 
Dip Package 28 PIN 


* All VSP's are linear predictive coding with 10 poles 
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Voice Synthesis Memories (VSM) 


TMS6100 VOICE SYNTHESIS MEMORY 
¢ Low-cost, 128K-bit ROM 


TMS6125 VOICE SYNTHESIS MEMORY 
¢ Low-cost, 32K-bit ROM 


FEATURES: 

¢ Optimized interface for use with TMS5100 series and 
TMS5200 series voice synthesis processors 

¢ On-chip address decode logic — no address decoding 
required for up to 16 VSM’s with the TMS6100s or up 
to 4 VSM’s with the TMS6125s 

¢ On-chip memory address register — autoincrements 
through speech data until stopped by VSP 

¢ Look-up and branch capability allows vocabulary- 
independent access to speech data on chip 


Voice Synthesis Memory Summary 


DEVICE NUMBER 
TMS6100 T™MS6125 


FEATURES 


Memory Storage (Bits) 128k 32k 
Dip Package 28-PIN 16-PIN 
Oscillator Clock External InternaVExternal 
Chip Select Bits 4 2 
Address Bits 14 12 
Serial Option Yes Yes 
4-Bit Parallel Option Yes Yes 
Operating Voltage (Volts) -9 -9 
Access Time (1s) 2 2 
Clocking Frequency (kHz 160 160 
Technology PMOS PMOS 


TMS 6100 128K VS MEMORY BLOCK DIAGRAM 


2° 
z 
=< 
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ROM 
ARRAY OUTPUT 
(16,384 x 8) BUFFER 


OPTION 
‘SERIAL 


14-BIT ADDRESS CTR. 


READ & 


BRANCH CONTROL 
OUTPUT CONTROL 


SIMPLE, DEDICATED INTERFACE TO ALL Tt VSPs. 


Speech Library Service 


FEATURES: 
¢ Pre-encoded words and phrases available 
¢ Low-cost means of obtaining speech data 
¢ Much faster turnaround than with custom processing 
¢ Adequate quality for prototyping and many applica- 
tions 


¢ Available through TI Regional Technology Centers 


Preprogrammed Speech Vocabulary ROMS 


VOCABULARY ROMs (VROMs) 


FEATURES: 
© Preprogrammed vocabularies for industrial, consumer, 
and military markets 
¢ Male or female voice intonations offered 


¢ Used with TI's TMS5100 and TMS5220 Voice Synthesis 
Processors 


¢ Very low-cost synthesized speech 
¢ Ideal for industrial use, low-volume applications, 
evaluation, and prototyping 


Preprogrammed Vocabulary ROMS 


Example: 


The VM 71001 is a TMS6125 voice synthesis memory precoded 
for a male voice with a vocabulary of 50 words. Each of the 
words, syllables, and selected letters of the alphabet is ac- 


cessed individually and then concatenated to form phrases 
and sentences. 


Vocabulary Data In VM 71001 


Word List 


Hundred Power 
i NO. Thousand Check 
DEVICE vsP oF complete 
NUMBER | vocaauLary | oPTiON | worDS | INTERFACE | BITS Connect 
Degrees 
T Minus 
vM61001 Industrial T™S5100 And Repair 
VM61002 Industrial TMS5220 The Seconds 
vM61003 TimeWeather TMS5220 Amps Service 
VM61004 Military TS5220 Hertz Not 
VM61005° Avionics TMS5220 Farad Temperature 
VM71001 Industrial T™S5100 Watts Start 
VM71002 Numeric/Time ™4S5100 Meter Stop 
¥M71003 Numeric/Time Female T™MS5220 Ohms Ott 
Area On 
NOTE: All devices have an operating voltage of - 9V Fas ae is 
* To have a complete avionics vocabulary, the TMS61003, 004, and 005 should 
* together , 
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design. 


TMSK101: TMS5100 EVALUATION KIT 
FEATURES 


e 4-bit microprocessor compatible 

e Hardware includes: 
—TMS5100 Voice Synthesis Processor 
—VM61001 ROM with 204 words (industrial 
vocabulary) 


TMSKi01A: TMS5100 EVALUATION KIT 
FEATURES 
e 4-bit microprocessor compatible 
e Hardware includes: 
— TH'35100 Voice Synthesis Processor 
—VM61001 ROM with 204 words (industrial 
vocabulary) 
—\VM71001 ROM with 50 words (industrial 
vocabulary) 
—VM71002 ROM with 35 words (numeric/time 
vocabulary) 


TMSK202: TMS5220 EVALUATION KIT 


FEATURES 
© 8-bit and 16-bit microprocessor compatible 
e Hardware includes: 
— TMS5220 Voice Synthesis Processor 


words/phrases 

— VM 61002 ROM with 206 words (industrial 
vocabulary) 

— VM 71003 ROM with 34 words (female voice, 
numeric/time vocabulary) 


TMS5100 Series Evaluation Board 
(SPSB1001-01) 


with additional EPROM. 
FEATURES 
¢ 24 seconds of speech 


e 8 selectable words or phrases 
e easily customized to application 


\ Texcept for power supply 
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Speech evaluation kits permit designers to evaluate TI's voice 
synthesis capability on 4-, 8-, and 16-Bit microprocessor 
systems. Each kit contains all the necessary hardware and 
complete users manual covering interfacing and software 


— VM 81002 32-K bit EPROM preprogrammed with 35 


The TMS5100 speech evaluation board is a simple speech unit 
capable of speaking custom phrases at the touch of a button. 


The board requires no external hardware or software for com- 
plete operation. 1goftware instructions for the TMS5100 are 
stored in PROM while the LPC vocabulary data Is stored in 
EPROM. The TMS5100 evaluation board comes with 8 custom 
phrases of 3 seconds duration. This capacity can be expanded 
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Voice Synthesis Evaluation Kits 


TMSK101A SYSTEM ARCHITECTURE 


INTERRUPT ADDRESS/ 
DATA 


VvM61001 
VM71001 
VM71002 


TMSK202 SYSTEM ARCHITECTURE 


INTERRUPT ApORESe 


Host TMS5220 vi4e1002 
pe er. vsP VM71003 


PHRASE 
COMMAND SELEC 
PROM TMSSIXX RO 


CONTROL 
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Speech Development System 


The MultitAMPL* Speech Development System (SDS) is an in- 
tegrated hardware/software package designed to support the 
generation of solid state speech data. The user oriented soft- 
ware provides step-by-step guidance. From test generation to 
final EPROM coding. 


Both synthetic and coded speech can be generated and fully 
edited at either the test, phoneme, allophone, or LPC levels. 
The SDS is designed to operate with any Ti TMS5100, 
T™S5110, or TMS5220 series voice synthesis processor. 


KEY FEATURES: 


Speech Recording & Playback 

LPC Analysis & Synthesis 

Management of Speech Databases 

5100, 5110, 5220 Speech Processor Capabilities 

Audition of Analyzed & Coded Speech Data 

Preparation of 'Scripts’ & Recording Session Control 

Digitized Speech 

Interactive Editing of Text, Phoneme, Allophone & LPC 

Data 

¢ Generation of Speech from Text, Phoneme, or 
Allophone Input 

e EPROM Programming 

e User Oriented Software 


Data Collection Processor: 


The data collection processor is an intelligent ‘‘slave” device 
and provides the analog interface capabilities required to col- 
lect and playback speech signals. The DCP is an all solid-state 
device designed for location close to a microphone or other 
source of analog-input to the system. Since the DCP Is remote 
from the Multi AMPL System, analog signal noise pickup is 
reduced and acoustical noise pollution of the recording en- 
vironment by the disk drives, printer, and fans is eliminated. 
The DCP provides 12-bit linear A/D and D/A conversion ac- 
curacy and includes necessary anti-aliasing and signal 
reconstruction filters. 


* Trademark of Texas Instruments Incorporated 
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Speech Development System 


Software: 


The software packages in the SDS are designed to provide 
friendly interactive interfaces that lead users through the 
vocabulary generation process quickly and easily. The 
development of vocabulary is a goal-oriented process much 
like the design of a software package for a microprocessor 
system. 


The software components of the SDS consist of the script 
creater, the speech composition system editor, the recording 
session control and analysis package, and the speech linker. 
These packages run within the environment of the Tl DX-10 
operations system which provides multi-user, multi-tasking 
support for the SDS software. User interaction with the SDS 
packages is via interactives command menus and a single 
text, phoneme, allophone, & LPC edit routine (SCS). 
Throughout the speech development process the resources of 
the DX-10 operating system provide library management sup- 
port, task management (permitting simultaneous recording, 
analysis, and editing by multiple users), and diverse options 
such as microprocessor application development, remote data 
communications, and user program development in a wide 
range of high level languages. 
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DIGITAL PRODUCTS 


CONTENTS PAGE 
Package, Performance, and Device Numbering Summary 38 

Gates and Inverters 39 

Expanders and Expandable Gates 40 

Buffers 41 

Drivers 41 

Interface Gates 42 
Transceivers 42 
Flip-Flops 43 
Latches 44 
Monostable Multivibrators 45 
Clock Generators 45 
Voltage-Controlled Oscillators 45 
Registers 45 
Counters 47 
Decoders/Demultiplexers 48 
Display Decoders/Drivers 48 
Priority Encoders 48 
Data Selectors/Multiplexers 49 
Code Converters 49 
Arithmetic Circuits (Adders, Accumulators, Multipliers) 49 
Comparators 50 
Error Detection and Correction Circuits 51 
Bit Slice Processors 51 
Controllers, Memory and Microprocessor 51 
Programmable Logic Arrays §2 
Advanced Circuits 53 


Fiber Optics Transmitter and Receiver 
Complex Sound Generators 

Remote Servo Controllers 

Remote Control Transmitters and Receivers 
Radio and TV IF Amps 

Specialty Circuits 


For more information on the products in this section, see the TTL DATA BOOK, the TTL DATA BOOK SUPPLEMENT, or the 
BIPOLAR MICROCOMPUTER COMPONENTS DATA BOOK. (See page 117 to order). 
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Package information 


ADVANCED 
LOW POWER | ADVANCED 
TECHNOLOGY STANDARD] SCHOTTKY | SCHOTTKY 
TTL TTL TTL 
Device 
Series 


LOW 

POWER 

SPEED SCHOTTKY SCHOTTKY 
TTL TIL TTL 


ecw —_sare|_ ene _| sxrms swras_|_swrs 


SN54]  SN54 SNS54ALS SN54H SN54LS SN54S 
SNJS54AS 


- 55°C to 125°C) JANB] JANB54 JANBS4ALS JANB54H JANBS5SSLS JANBS4S 


SNJ SNJ54 SNJSSALS SNJ54H SNJ54LS SNJ54S 
JFC 
IFC 


SN74 Bares 
JW 
J 
Typical SSI performance** 


SN54]° J,W,FC* 
Power Dissipation/Gate (mv) 


JANB J 
SNJ | J,W,FC* 
Propagation Delay Time (ns) 
Speed-Power Product (pj) 


Flip-flop Clock Frequency, fn - (MHz) 
Input Low Current, I), (mA) 


Output Drive Standard (mA) 
Current, lor 


OUTPUT DEVICE 


HIGH 


{0°C to 70°C) 
Packages 


JFC 
Available 


J 
J,FC 


( - 55°C to 125°C) 


*Limited availability 


SN74ALS SN74AS. 
SNSSALS SN54AS ‘i 
een A A 
A a 
aa os ee ee ee 
SN74H/SN54H |_ Standard P2100 1000 ot 
A ET 
[sangre fs Po wo 
SN74LS/SN54LS ener 
TS TT 
sans Fran fg fe eee 


** The tables on this page provide an overview of the performance of TI's digital logic families. The electrical characteristics of specific devices within each family may 
vary. Piease consult the appropriate TI data sheet or data book for complete specifications. (See page 117 to order) 


How to read Digital Products selection tables: 


The following symbols are common to all selection tables on pages 39 to 53. 
¢ = Product available in technology indicated 
# = New product planned In technology indicated 
A = "A” suffix version available in technology indicated 
B = "B” suffix version available in technology indicated 


The complete device number is composed of a technology prefix plus a device number suffix. 
For example, see the first selection table at the top of the next page: 


Hex 2-input NAND Gates will be available in the following device numbers: 


SN74AS801 SN54AS801 
SN74ALS804 SN54ALS804 
SN74AS804A SN54AS804A 


Further information on military processing of these products can be found on pages 95 to 98. 


~> on the part numbering system can be found in the Appendix on page 102. 
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Triple 4-Input OR/NOR 


Positive-NAND gates and inverters 


TECHNOLOGY 
OESCRIPTION DEVICE SN74 
NUMBER SNS4 


“801 
Hex 2-Input Gates "804 
Hex Inverters ‘04 

*1004 
Quadruple 2-Input Gates ‘00 

*1000 


Triple 3-Input Gates 10 
‘1010 
Dual 4-Input Gates Pe | 


8-input Gates 


13-Input Gates 


ANDINA ol 


ANDiNAND Line Driver 


TECHNOLOGY 
DEVICE SN74 _ SN74ALS SN74AS SN74H SN74LS SN74S 
NUMBER SN54 SN54ALS SN54AS SN54H SN54LS SN54S 


Dual put Gates a | ee a eee 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74H SN74LS SN74S 
NUMBER SN54 SN54ALS SN54AS SN54H SNS54LS SN54S 
Quadruple 2-Input Gates ‘08 
“1008 


Dual 4-Input Gates 
Triple 4-Input AND/INAND. 


Positive-AND gates with open-collector outputs 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74H SN74LS SN74S 
NUMBER SN54 SN54ALS SNS4AS SNS54H SNS4LS SN54S 


Radius Sepals ae ee eee eee ee eee 


Positive-OR gates 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SN54 SN54ALS SN54AS SN54LS SNS4S 
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Positive-NOR gates 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN7SALS SN74AS SN74H SN74LS 
NUMBER SN54 SNS4ALS SNS4AS SN54H SNS4LS 


Hex 2-input Gates | eos | 
Quadruple 2-input Gates 


Triple 3-Input Gates 


With Strobe 
Dual 5-Input Gates 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS 
NUMBER SN54 SNS4ALS SNS4AS 


Dual 4-Input Positive- 
NAND 

Quadruple 2-Input Positive- 
NAND 


2-Wide 4-Input 


i 
{ 
| 
DESCRIPTION DEVICE N SN74AS H SN74LS SN74S 
| side 232input Tk 
AND-OR-invert gates with open-collector outputs 
/ 


| eWide2232Input TC 
[ewe 2input Si 

4.Wide 2-3-3-2-Input eee 
p eWide2332Input TC 


Dual 2.Wide 2-Input a ee DORSHGRES RSS I ss Ee 


TECHNOLOGY 
DESCRIPTION DEVICE SN74ALS SN74AS SN74LS SN74S 
NUMBER SNS4ALS SN54AS SN54LS SNS54S 
oe ee eee ee ieee 


Expandable gates 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74H SN74LS SN74S 
NUMBER SN54 SN54H SNS4LS SNS54S 
Dual 4-Input Posilive-NOR 
With Strobe 


4.Wide AND-OR 


4-Wide AND-OR-Invert 
2-Wide AND-OR-Invert 
Dual 2-VW/ide AND-OR-Invert 
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TECHNOLOGY 


DEVICE SN74ALS SN74AS 
NUMBER SNS4ALS SNS4AS 


3-2-2-3-Input AND-OR 


Current-sensing-gates 


TECHNOLOGY 
DEVICE SN74ALS SN74AS SN74LS 
NUMBER SNS54ALS SN54AS SN54LS 


DESCRIPTION 


Hex 


Buffers, clock/memory drivers 


DESCRIPTION 


TECHNOLOGY 
DEVICE SN74 SN74ALS SN74AS SN74H SN74LS SN74S 
NUMBER SN54 SNS54ALS SN544S SNS4H SNS4LS SN54S 
Quad 2-Input Positive-NOR 


Quad 2-Input Positive-NAND 


Hex Inverter 


Hex Inverter 


Hex Non-Inverter 1034 
"1035 
Quad 2-Input Positive-NOR 


7008 
300 
a04 
D 
3 


08 
32 


50-ohm/75-ohm line drivers 


_________TECHNOLOGY_ 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS 7 SN?4S 
NUMBER SN54 SN54ALS SN54AS 


Dual 4-Input Positive-‘NAND 
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Octal bi-directional bus transceivers 
SN74ALS SN74AS SN74LS 


DESCRIPTION TYPE OF DEVICE 
OUTPUT NUMBER SNS4ALS SNS54AS SNS4LS 


i ee eee 


12MA/24MA Sink 


. 
We ee a i ee eee Sg, 


TECHNOLOGY 


a 
oc 
3-State 


8 MA/16 MA Sink 3-State 


12MA/24mMA Sink 


3State 

oc 
3State 
8 MA/16 MA Sink 


Registered With 
Multiplexed 
12/24 mA Sink 


inverting 12/24 mA 
Sink 


3-State 
3State 
State 
oc 
State 


8 mA/16 MA Sink 


* -—1 Version = 48mAI 
* -1 Version = 24mA lor 


OC = Open collector 


Buffer and interface gates with open-collector outputs 


TECHNOLOGY 


Controller and Bus Driver 
For B080A Systems 


Quad Tridirection 


Ns Ai 
3-State 


TECHNOLOGY 
SN74ALS SN74AS SN74LS SN74S 
SNS4ALS SNS4AS SNS4LS SN54S 


Gates, buffers, drivers, and bus transceivers 
with 3-state outputs 


TECHNOLOGY 


DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SN54 SNS4ALS SNS54AS SNS54LS SN54S 


Drivers With Independent 
Output Controls 


Hex Buffers/Drivers 


eof] | 


‘240 
241 
"244 
‘340 
341 
‘344 
‘540 

‘541 

1240@ 
1241@ 
‘1244@ 


Octal Bus Buffers/Drivers 


Controller and Bus Driver 
for 8080A System 
Quzdruple Transceivers 

Inverting 3-State Output 
Quadruple Transceivers 
Non-Inverting 3-State Output 


Quadruple Transceivers 
With Storage 


Octal Transceivers [= 20 ts is ee 


Octal Buffer 3-State ‘465 
‘467 
Inv. Octal Buffer 3-State ‘466 
‘468 


Octal Bus Driver with 
True and Inverting 
3-State Outputs 


Octal Bus Driver! 
Receiver with 
3-State Outputs 


@ = Very low power 


i TECHNOLOGY 
DESCRIPTION DEVICE SNTA SN74ALS SN74AS SN74H SN74LS 745 
NUMBER SN54 SNS4ALS SN54AS SN54H SNS4LS SNS4S 


Oual J-K Edge-Triggered 


Single J-K Edge-Triggered 


Oual Pulse-Triggered 


Single Pulse-Triggered 

Dual J-K With Data 
Lockout 

Single J-K With Data 
Lockout 
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f Quad and hex flip-flops 
: DESCRIPTION 

i D Type With Enable 

} 

: D Type With Clear 


Ss eee nine 


wi eat Retin Paice Cotesia oe 


Inverting With Preset State 
State 
State 


Oval 2-Bit With 
Independent Enable 


Universal Decoder/Demux 
with Addressabie Latches 


S-R latches 


TECHNOLOGY 
DEVICE SN74 SN74ALS SN74AS SN74LS 
NUMBER SN54 SN54ALS SN54AS SN54LS 
fo OU ee ee 
Octal latches 


TECHNOLOGY 
DESCRIPTION OUTPUT DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SN5S4 SN54ALS SNS4AS SNS54LS SN54S 


3-State ‘373 
Transparent State ‘573 
‘873 


Inverting Transparent 


3-State 
State 
2-Input Multiplexed 
3State 
oc 
3-State 


T-P = Totem pole 
AE Te 


ne  oneted 
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Monostable multivibrators with Schmitt-trigger inputs 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS 
NUMBER SNS4 SNS4ALS SN54AS SNS54LS 


Retriggerable monostable multivibrators 


TECHNOLOGY 
DEVICE SN74 SN74ALS SN74AS SN74LS 
NUMBER SNS54 SNS4ALS SN54AS SN54LS 


DESCRIPTION 


Clock generator circuits 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SN54 SN54ALS SN54AS SNS4LS SN54S 
Quadruple Complementary- 

Output Logic Elements 


Dual Pulse Synchronizers/ 
Drivers 


Crystal-Controlled Oscillators 320 
‘321 
Programmable Frequency 
Dividers/Digital Timers 
Triple 4-Input AND/INAND 
Drivers “800 


Triple 4-Input OR/INOR 
Drivers 
8080A Clock Drivers 


DESCRIPTION TECHNOLOGY 


NUMBER COMP'L RANGE fmax 

VCO'S Zout ENABLE INPUT Rexr. MHz 
Yes Yes Yes 
Yes Yes Yes 
No Yes Yes 
Yes No No 
Yes Yes No 
No No No 
No Yes Yes 


DESCRIPTION DEVICE SN74 SN74ALS 
: NUMBER SN54 SNS4ALS 
Eight Words of Two Bits 172 


Four Words of Four Bits 


Four Words of Four Bits 
(3-State Outputs) ‘670 
an (GS Te ek Sees Kear 


DEVICE 
NUMBER 


SN74 SN74ALS SN74AS SN74LS SN74S 
SN5S4 SNS4ALS SN54AS SNS&LS SNS4S 


TECHNOLOGY 
SN74AS 
SN54AS 


SN74LS 
SN54LS 


Oual 16-Word X 4-Bit Register 
Files With 3-State Output 


t SN74 Only 


es 
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Shift registers 


TECHNOLOGY 


DEVICE SN74 SN74ALS | SN74AS SN74LS SN74S 
 xo10 | NUMBER SNS4 SNS54ALS | SN54AS SNS54L SN54LS SNS4S 


8-Bit Sign Protected 
Register 

Parallel-In, 
Parallel-Out 
(Bidirectional) 


Parallel-in 
Parallel-Out 
Registered Outputs 


Paraliel-In, 
Parallel-Out 


Serial-In, 
Parallel-Out 


Parallel-in, 
Serial-Out 


Serial-In, 
Serial-Out 


Shift registers with latches 


TECHNOLOGY 
DESCRIPTION NO. OF TYPE OF DEVICE SN74ALS SN74AS SN74LS 
BS OUTPUT NUMBER SN54ALS SNS4AS SNS4LS 
oy Be Le 
oc ‘596 


ke Se 
Fa (a 7 ee ee (eran Ce OD 


Le) ea ae 
TECHNOLOGY 


Other registers 
SN74ALS SN74AS SN74LS SN74S 
4 SNS4ALS SNS54L SN54AS SNS54LS SN54S 


DESCRIPTION DEVICE Ss 
NUMBER Ss 
98 
Quadruple Multiplexers ‘298 
With Storage ‘398 
*399 
8-Bit Universal Shift 
Registers 
Quadruple Bus-Buffer 
Registers 


ees 
Accumulator registers/scalers 
SHIFT DEVICE SN74ALS SN74AS SN74LS 
LEFT LOAD HOLD NUMBER SNS4ALS SN54AS SN54LS 


Expandable Multitunction Ped Soe eae 


Serial-in, Parallel-Out Shift 
Registers With Storage 


Parallel-In, Serial-Out Shift 
Register With Storage 
WQ Ports Provide Parallel 

Shift Register Outputs & 
Multiplexed Serial Data Inputs 


OC =Open collector T-P= Totem pole 


NO. OF 
BITS 


DESCRIPTION SHIFT 


RIGHT 


Binary/Hexadecimal 
Scaler 


——— 


pA iL ae RE ING HEL AEA ae BELLE Et oe Me a Ep a eee ee 


DESCRIPTION 
Sync 
Sync 
Sync SL 
Decade i 


Synchronous counters—positive-edge triggered 


TECHNOLOGY 
PARALLEL DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
LOAD NUMBER SN54 SNS4ALS SNS4AS SNS4L SN54LS SNS4S 


Decade Up/Down 


Decade Rate, 1 
Multiplier, Ni0 


4-Bit Binary 


4-Bit Binary Up/ 


Down 


a a a 


6-Bit Binary Rate, 1 
Multiplier, N2 


. TECHNOLOGY 
DESCRIPTION PARALLEL DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
LOAD NUMBER SN54 SN54ALS SN54AS SN54L SNS4LS SN54S 
Set-To-9 
Yes 
Decade Yes 
Set-To-9 ‘ 
4-Bit Binary 


Divide-By-12 None 92 
None ‘390 


Dual 4-Bit Binary 


——— 


TECHNOLOGY 
DESCRIPTION TYPE OF DEVICE SN74ALS SN74AS SN74LS 
OUTPUT NUMBER SN54ALS SN54AS SNS4LS 


Parallel! Register Inputs 
Parallel 1/0 


Ooc= Open collector 
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TECHNOLOGY 


DESCRIPTION SN7SALS SN74AS SN74LS SN74S 
SN54ALS SNS54AS SNS4LS SN74S 
said oc 199 a ae ae 
oc ‘159 


4-70-10 BCD-To Decimal ie ee ee GES Rees ee ae 


4-To-10 Excess-3- 
To-Decimal TP 
° 


4-To-10 Excess-3-Gray- 
To-Decimal 

3-To-8 With Address 
Latches 


Dual 2-To-4 


OC=Opencollector T-P= Totem pole 


Open-collector display decoders/drivers 


OFF-STATE TECHNOLOGY 


DESCRIPTION OUTPUT DEVICE SN74ALS SN74AS net SN7ALS 
VOLTAGE NUMBER SNS4ALS SN54AS 


ci 3 pod 
BCD-To-Seven-Segment D = 


DESCRIPTION 


BCD Counterié-Bit Latch/BCD-To- 
Decimal Decoder/Driver 


BCD Counter/4-Bit Latch/BCD-To- 
Seven-Segment Decoder/Led Driver 

BCD Counter4-Bit Latch/BCD-To- 
Seven-Segment DecoderiLamp Driver 


TECHNOLOGY 
DEVICE SN74 SN74ALS SN74AS 
NUMBER SN54 SN54ALS SN54AS 


Priority encoders/registers 


TECHNOLOGY 


DESCRIPTION DEVICE SN74 SN74ALS. SN74AS SN74LS 
NUMBER SN54 SNS54ALS © SN54AS SN54LS 


Full BCO 
Cascadable Octal 

Cascadable Octal! With 3-State Outputs 
4-Bit Cascadable Witn Registers 


1 SN74 Only 


Data selectors/multiplexers 


TECHNOLOGY 
DESCRIPTION TYPE OF DEVICE SN74ALS SN74AS SN74LS SN74S 
OUTPUT NUMBER SN54ALS SNS4AS SNS54LS SN74S 


ec a A A ES ee 
160. a ST a 
Dual &-Tox asiee___| 351+ 


8-To-1 


T-P 
3-State 
3-State 
T-P 
3-State 
TP 


Dual 4-To-1 T-P 
3-State 

TP 
3-State 


Octal 2-To-1 With Storage 3-State 
oc 

3-State 
oc 


Quad 2-To-1 With Storage 


Quadruple 2-To-1 2- T-P 
2. TP 
3-State 
3-State 


Code converters 


TECHNOLOGY 
DESCRIPTION DEVICE SN74 SN74S 
NUMBER SN54 SN54S 
6-Line-BCD To 6-Line Binary, Or 4-Line To 4-Line 
BCD 9's/BCD 10's Converters 


BCD-To-Binary Converters 


Binary-To-BCD Converters 


TECHNOLOGY 


SN74 SN74ALS SN74AS SN74H SN74LS SN74S 
SN54 SN54ALS SN54AS SNS4H SNS4LS SN54S 
ae eae ae ee ee es ee a ee 


‘83 
‘283 


Dual 1-Bit Carry Save Be 5a ee Ss Sey a Ee 


Accumulators, arithmetic logic units, 
look-ahead carry generators 


TECHNOLOGY 
DESCRIPTION DEVICE N74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SN54 SNS4ALS SNS4AS SNS4LS SNS4S 
4-Bit Parallel Binary 
Accumulators 


4-Bit Arithmetic Logic Units/ 
Function Generators 


With Ripple Carry 
Look-Ahead Carry ee eee 
a ere 


4-Bit-Slice Element 
8-Bit-Slice Element 


1 SN74 only ¢ SN54 only 


coemenmes::5 


TECHNOLOGY 


DESCRIPTION DEVICE SN74 SN74ALS SN74AS SN74LS SN74S 
NUMBER SNSS SN54ALS SNS54AS SN54LS SN54S 


2-Bit-By-4-Bit Parrallel Binary 
Multipliers 


4-Bit-By-4-Bit Parrallel Binary 
Multipliers 


7-Bit-Slice Wallace Trees 


25-MHz 6-Bit-Binary Rate 
Multipliers 


@ = Very Low Power 


Comparators 


DEVICE 
TYPE Ea NUMBER SN74 SN74ALS SN74AS 
ae Pe Ea SN54 SN54ALS SNS54AS 


SN74LS 
SNS4LS 


8 with 20-k exons 
Pull-Up Input 


8 with Latched 
P Inputs 

8 with Latched 
P/Q Inputs 


OC = Open collector T-P = Totem pole 


SN74ALS 
SNS4ALS 


Quad 2-Input Exclusive-OR 
Gates With Totem-Pole 
Outputs 
Quad 2-Input Exclusive-OR 
Gates With Open-Collector 
Outputs 


Quad 2-Input Exclusive- 
Quad Exclusive OR/NOR 

Gates 

Bit True/Complement, 

Element 


Exclusive NOR Quad 
2-Input Line Driver 


Ee 


Error detection and correction circuits, 
Parity generators/checkers 


TECHNOLOGY 
OESCRIPTION DEVICE SN74 SN74ALS AS SN74LS SN74S 
NUMBER SN54 SNSSALS SNS4AS SN54LS SN54S 
9-Bit Odd/Even Parity 
Generators/Checkers 
8-Bit Odd/Even Parity 
Generators/Checkers 
16-Bit Parallel Error pe 


Detection/Correction 
Circuit 


TECHNOLOGY 


CASCADABLE DEVICE SN74ALS SN74AS SN74LS 
TO N-BITS NUMBER SN5SALS SN54AS SN54LS 


4-Bit-Slice 
8-Bit-Slice 


DEVICE TECHNOLOGY 
DESCRIPTION NUMBER SN74ALS | SN74AS SN74LS SN74S 
SNS4ALS_ | SN54A! SNS4LS SN54S 


System Clock for 8080A | 42a | 
System Controllers For 8080A eed 


System Controller, Universal 


System Controller, Universal (or for '888) 


Memory Transparent, 
Refresh Burst Modes sor 
Controllers 


Cycle Steal, 4K, 16K 
Burst Modes 64K 
Memory Cycle Controller 


Memory Mappers 3-State* 
oc‘ 

Memory Mappers 3-State* 
With Output Latches oc* 


Micro Programmable 
Controller 


*Map Output Type OC = Open collector 


DESCRIPTION 


Octal 16-Input AND-OR-invert 
Gate Array 


Octal 16-Input Registered AND-OR 
Gate Array 

Hex 16-Input Registered AND-OR 
Gate Array 

Quad 16-Input Registered AND-OR 
Gate Array 

Field-Programmable Logic 
Sequencers With 3-State Outputs 

Field-Programmable Logic Sequencers 
With Open-Collector Outputs 


14 x 32 x 6 Field-Programmable Logic 
Arrays With Open-Collector Outputs 


ALS 
SN7éPL 
SNS4PL 


TECHNOLOGY 
AS LS 
SN74PL SN74PL 
SN54PL SN54PL 


Advanced circuits | 
Fiber optics transmitter and receiver 

| $N76333 FO Transmitter Continuous Auto. Start Up 

| 

i 

| 

| 

| 


DEVICE DESCRIPTION OPERATING 
NUMBER MODES 


OC Sync. Parallel /O MUX 
SN76334 FO Receiver AC Sync. 3 8 or 16 BIT BUS 


Complex sound generators 


DEVICE MICROPROCESSOR ATTACK PITCH ENVELOPE 

NUMBER INTERFACE DECAY CONTROL CONTROL 
CONTROL 

a { om 


SN78477 Analog 418 BIT* Yes/Yes i 
SN76487 Analog 4/8 BIT* Fixed/Yes { 
SN76433 Analog 4/8 BIT* Fixed/Yes ! 
SN764894 Digital 8/16 BIT Yes/Yes 
SN76489 Digital 8/16 BIT Yes/Yes 
SN76493 Digital 418 BIT Yes/Yes 
SN76494 Digital 8/16 BIT Yes/Yes 
SN76495 Analog 4/8 BIT* Yes/Yes 


*Capable of stand-alone operation where sounds are changed by digital and analog type Input control. 


Remote servo controllers 


DEVICE DESCRIPTION ADJUSTABLE DIRECT MOTOR MAX OUTPUT BI-DIRECTIONAL 
NUMBER DEADBAND ORIVE CURRENT(mA) ORIVE 


SN76602 Servo Control 3.8 to 5.5 € 
SN76604 Servo Control 3.8 to 5.5 


FEATURES 


IR,RF, 64 Step DAC 
Ultrasonic 
Direct led drive 
auto power-down 


DEVICE DESCRIPTION * OF 
NUMBER CHANNELS 
Same as 881 but 
with flag bit 


$N76730 FreqiDecoder 


Expansion bits for 
up to 128 channels 
from up to 64 keys 
PLL demodulator 
serial output 
Microprocessor 
Interface 


a 
i 


a 
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Advanced circuits 


Radio and TV IF Amps 


DEVICE 
NUMBER 


SN76600 
SN76642 
SN76645 
SN76650 
SN76666 


Specialty circuits 


DEVICE 
NUMBER 


Video IF Amp 6MHz BW MC1350P 


FM IF Amp Quad. Demod. MC1357,ULN2111 
Video IF Amp 45db Gain 


Video IF Amp Keyed AGC MC1352,CA1352E 
FM IF Amp DC Vol. Ctrl. MC1358,CA3065 


OESCARIPTION FEATURES 


TV. Vertical Composite Sync. 525/684 Countdown 
Countdown Vertical Sync. Vertical Blanking 
Asynchronous Voltage Regulator 


Composite Video Channels 2 thru 6 
Modulated RF Out 


160 MHz on Chip Prescaler 


MAX 
DESCRIPTION FREQUENCY FEATURES EQUIVALENT 
RANGE(MH2) 


AM/FM Tuning 
Synthesizer 


Selectable IF/Channel 
Spacing 


18 Seg. L.E.D. 


6-BIT ASCII Input, 
Display Driver 


Interfaces with 
HDSP 6504/6508 
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LINEAR PRODUCTS 
CONTENTS PAGE f 
Operational Amplifiers 56 
Voltage Comparators 60 
Voltage Regulators 61 E 
Line Receivers 62 ; 
Line Transceivers 64 : 
Line Drivers 65 
Peripheral Drivers 66 
Memory Drivers 67 t 
MOS Drivers ; 68 ( 
Display Drivers 69 
Data Acquisition Functions 70 ; 
Level Detectors } 
A-to-D Converters 
Analog Switches : 
‘ 


Current Mirrors 

Hall Effect Switches 
Timers 

Amplifiers 


Miscellaneous Functions 


PACKAGE TYPES: 


Ceramic Dual-inline Plastic Dual-inline 


(lia 


J-14pin J-16pin 


\ 
1 


N-14pin N-16pin N-18pin 


; 
: 
| 


N-20pin N-40pin P 


For more information on the products in this section, see the LINEAR CONTROL CIRCUITS DATA BOOK, the INTER- | 
FACE CIRCUITS DATA BOOK, or the VOLTAGE REGULATOR HANDBOOK. (See page 117 to order). & 
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PACKAGE TYPES (continued) 


Plastic Dual-inline with Plastic Ceramic Flat-pack 
Copper Lead Frame 


NE, NG-14pin NE, NG-16pin 


FC = Ceramic chip carrier (see package outline drawing on page 111 in the appendix.) a 
Single operational amplifiers: Uncompensated 


Military temperature range (— 55°C to 125°C) 


SUPPLY VOLTAGE 
) 
DESCRIPTION DEVICE PACKAGES 
High Performance LM101A JJG,U.FC 


General Purpose p»A709M JJG.U,FC 
General Purpose uA748M J,JG,U,W 


SUPPLY CURRENT 
1 lef MA) 


MAX 


2 High Performance LM201A 
6 BIFET, Low Power TLO6OI! 
6 BIFET, Low Noise* TLO7OI 
6 


BIFET, General Purpose TLOS8O! 


General Purpose HATOSC 
General Purpose BA7T48C 
High Performance LM301A 
High Performance BATTTC 


TLO80C 


BIFET, General Purpose 


BIFET, Low Power TLO60C 
BIFET, Low Noise* TLO70C 
BIFET, General purpose TLO8O0AC 
BIFET, Low Power TLO60AC 
BIFET, Low Power TLO60BC 
BIFET, Low Noise* TLO70AC 


BIFET, Low Noise* TLO70BC 


°V,, = 18nv/ Vz TYP. 
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Single operational amplifiers: Internally compensated 


Military temperature range ( — 55°C to 125°C) 


Avo By SUPPLY VOLTAGE f 
(nA) | (Vim) | (MHz) “) DESCRIPTION DEVICE PACKAGES 
MAX MIN TP NUMBER 


JG,U,J,.FC 


50 High Performance LM107 

4 BIFET, Lower Power TLO61M JG.U,FC 
50 BIFET, Low Noise* TLO71M JG,U,FC 
50 BIFET, General Purpose TLO81M JGU,FC 
50 BIFET, Low Vig TLO88M JG.FC 


Low Noise JG,FC 
General Purpose JJSG.W,FC 


High Performance 
BIFET, Low Offset 
BIFET, Low Offset 
BIFET, Low Power 
BIFET, Low Power 
BIFET, Low Noise* 
BIFET, General Purpose 


Low Noise NES534 
Low Noise NES5534A 
General Purpose BATA4IC 
High Performance LM318 

High Performance LM307 

General Purpose, TL321C 
Single Supply 


Very Low Offset V. 
Very Low Offset V. 
Very Low Offset V. 
Very Low Offset V. 
Very Low Offset V. 


BIFET, Lower Power 
BIFET, Low Power 
with Power Control 


TLOG1C 
TLO66C 


BIFET, General Purpose TLOB1C 
BIFET, Low Vig TLO87C 
BIFET, Low V, 0 TLO88C 
NFET, Single Qoply TLO91C 


BIFET, Low Power 
BIFET, Low Power 
BIFET, Low Power 
with Power Control 
BIFET, Low Power 
with Power Control 
BIFET, Low Noise* 
BIFET, Low Noise* 


TLO61AC 
TLO61BC 
TLOG6AC 


TLO66BC 


TLO71AC 
TLO71BC 


BIFET, Low Noise* TLO71C 
BIFET, General Purpose TLO81AC 
BIFET, General Purpose TLO81BC 


BIFET, Buffer TLO68C 


°V_, = 18nV/ VHz TYP, 


eee ee 


% 
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| Dual operational amplifiers: 
; 
‘ 
; 
] 
Military temperature range (— 55°C to 125°C) 
j q 
| i Avo SUPPLY CURRENT | SUPPLY VOLTARE 
H ~ oa be loglmA) DESCRIPTION DEVICE PACKAGES 
me sea nung 
1 General Purpose LM158 
i General Purpose MC1558 
3 High Performance RM4558 
1 Low Power TLO22M 
q E 
4 BIFET, Low Power TLOS2M 
4 BIFET, Low Noise* TLO72M bs 
4 BIFET, General Purpose TLO82M i 
} General Purpose HATS7M ; 
{ | | 
se 
4 _ 4 Automotive temperature range (— 40°C to 85°C) : 
\ ; “ 
| | Cee TTT [errr em ee) || 
: { q 
' >. 1 
{iL s@ 
©. | Industrial temperature range (— 25°C to 85°C) 
ery 
4 20 General Purpose TL3221 
2 50 General Purpose LM258 
H 4 Single Supply 
i | } 50 BIFET, Low Offset TL2871 
] ‘| ‘ 4 50 BIFET, General Purpose TL2881 
{ ' i 4 BIFET, Lower Power TLO621 
t - @ 50 BIFET, Low Nolse * TLO72I 
—J 2 50 BIFET, General Purpose TLO82I 
i 50 
\ 


BIFET, General Purpose TLO83! 


Low Noise 
Low Noise 


General Purpose MC1458 ' 
High Performance RC4558 i 
General Purpose TL322C 

General Purpose HA7A7C 
General Purpose LM358 , ca 
Low Power TLO22C 


BIFET, Low Power TLO62C 
BIFET, General Purpose TLO82C 
BIFET, General Purpose TLO83C 
BIFET, Low Offset TL287C 
BIFET, General Purpose TL288C 
NFET, Single Supply TLO92C 


BIFET, Low Power TLO62AC 
BIFET, Low Power TLO628C 
BIFET, Low Noise* TLO72AC 
BIFET, Low Noise* TLO72BC 
BIFET, Low Nolse* TLO72C 

BIFET, General Purpose TLO82AC 
BIFET, General Purpose TLO828C 
BIFET, General Purpose TLO83AC 


= 18 nv/ VHz TYP 
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Quad operational amplifiers: 4 
Military temperature range (— 55°C to 125°C) 


Avo 8, SR 
(vimv)} (MHz) | (Vins) DESCRIPTION Device | PACKAGES ' 
MIN Typ TYP NUMBER : : 
0.5 


i General Purpose LM124 } 
1.5 z High Performance RM4136 
3.5 . BIFET, Low Power TLO64M i 


13 . FE BIFET, Low Noise’ TLO74M f } 
13 q BIFET, General Purpose TLO84M y ' 
0.5 . General Purpose LM148 
0.6 General Purpose MC3503 { 
0.5 E Low Power TLO44M 


~SSss-ss 


General Purpose ' y 
General Purpose i I Nees | 
General Purpose — 


General Purpose, j 
Single Supply LM224 ¥ U 
General Purpose LM248 s q 
BIFET, Low Power TLOG64! j 
BIFET, Low Noise* TLO74! e 5 - q 
BIFET, General Purpose TLOS84I Re toed ff 


General Purpose MC3403 : 
High Performance RC4136 . i 
General Purpose LM324 
General Purpose LM348 F y 
General Purpose LM3900 
High Performance LM324A i { 


BIFET, Low Power TLOG4C t 
BIFET, General Purpose TLO84C R f 
BIFET, General Purpose TLO85C } 
NFET, Single Supply TLO94C { 


BIFET, Low Power TLO64AC ’ 
BIFET, Low Power TLO64BC . A 
BIFET, Low Noise* TLO74AC R f 
BIFET, Low Noise* TLO748C i 
BIFET, Low Noise* TLO74C 
BIFET, Low Noise* TLO7SC f 
BIFET, General Purpose TLOB4AC | 
BIFET, General Purpose | _ TLO84BC : f 
t 


ORS GZSMHQA! 
SSRRSSaa 


°Vy = 18 nVv/VHz TYP 
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Voltage comparators 


Military temperature range (— 55°C to 125°C) 


INPUT INPUT VOLTAGE 
DEVICE OFFSET | OFFSET AMPLIFICA- 
NUMBER TION 


OUTPUT 
CURRENT 
MIN 


Single TL111° 
Single uMiit* 
Single 
: Dual LM193" 
| Dual TL820M 
| Dual 
i Dual BATIIM 
(f) 4 Channel 
' bm 5 LM139* 


—— 


eat e 
= } Single LM2i1° 
ensseme q Single TL331I° 


LM306 
LM311° 
TL311° 
' { TL331C* 
TL810C 
pATI0C 


i L393" 
| TLS06C 
TLS14C 8,000 
TL811C 10,000 
TL820C x 8,000 


200,000(Typ) 


Dual TL810C 
Channel 


j Dual 
} Channel 


BATIIC 


LM339° 


LOW-LEVEL ] RESPONSE ]POWER as 
as 


Veo + Vee = 
NOM NOM 


REMARKS 


JFET - INPUT 
Strobe 
Vee! 2¥ to 36V 


c: 2V to 36V 


Dual TL810M 
Dual TL510M 


Strobes 


cc: 2V to 36V 


ne 
c: 2V to 36V 


co! 2V to 36V 
c: 2V to 36V 


Strobe 

JFET— INPUT 
Vegi 2V to 36V 
Improved TL710C 


ec! 2V to 38V 
Dual TL510C 


Dual TL810C 
Improved A711C 


Strobe 


ec: 2V to 36V 


PACKAGES 


JJG,U.FC 
JG,J,U,FC 
JG,FC 
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Fixed output voltage regulators 


Positive output regulators 


LMos0 8:5V TO 24V 


TL780-00C a F 3:5V TO 15V 
#A7E00C = 2V TO 3V 10:5V TO 24V 
#A78LOOC + 2V TO 2.5V 8:2.6V TO 15V 
BA7BLOOAC 8:2.6V TO 15V 
MA78MOOC *° = 9:5V TO 24V 


Negative output Sal rsotale 


#A7900C 2V TO 3V : 8:5V TO 24V 
MC79LCOAG = 2v 3:5V TO 15V 
HATOMOIC® = 2V TO 3V 7:5V TO 24V 


DEVICE 
SERIES 


all 


ERE a 


*Also available in Military temperature range (M suffix with JG and FC packages) 


Variable output voltage regulators 


Positive output series regulators 


DEVICE OUTPUT VOLTAGE DIFFERENTIAL VOLTAGE OUTPUT VOLTAGE 
KG 


LM317 1.2V 37 
TL317 12V 32V 
TL783C 10V 125 V 
#A723C* 3V 38V 


Negative output series regulator 


Positive shunt regulators 


TL430C * 200 ppmi°c. 
TL431C ° 100 ppmv/°C 
TL431I°* q 100 ppm/*C 


* Also available In Milltary temperature range (M suffix). 
\ ** 1 — Suffix for industrial Temperature Range: 
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DEVICE NUMBER 
} scssee | scasesa | scasera | TL493AC. TL494AC TL495AC TL496C TL497AC TL497AI* 


FEATURES 


Fixed on Time 

Fixed Frequency PWM 
Genera! Purpose 
Special Purpose 

On Chip Reference 

On Chip Precision Reference 
Inhibit Control 

Oual Time ADJ. 

On Chip Regulator 
Current Sense Amp. 
Error Amp. 
Expandable 

Double Pulse Prot. 
Operatable to 40V 
Operatable above 40V 
intemal soft start 
Under Voltage Lockout 
Totem Pole Output 
Parralable outputs 
Single ended output 
Double ended output 
Packages 


~~ 


x «KKK 


x «KK KO 


* | — Suffix is for Industrial Temperature Range. 


Overvoltage protection circuit 


DEVICE NUMBER | TEMP RANGE PACKAGES FEATURES 
MC3423 0°C to 70°C Separate outputs for “crowbar” and logic circultry, programmable time delay, TTL-Level ac- 
tivation isolated from voltage-sensing inputs 


Line receivers 
Receivers for 360/370 I/O interface © 


S = SINGLE PROPA. POWER DEVICE NUMBER FOR com- ADDITIONAL 
ENDED ped SUPPLIES | | TEMPERATURE RANGE TYPE “PANION FEATURES 
en ae — 
12 7 


Schottky Circultry 
Standard V, © 
Pinout SN¥5127 


SN75150 Hysteresis 


Response 
SN75189 A Threshold 
MC 1489 SN75188 Control 
189A has more 
SN75189A A hysteresis than 
MC1489A 189 


Also meets 
SN75152 MIL-STD-188C 
Hysteresis 


; 
s 
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General purpose receivers 


S = SINGLE PROPA- - | STROBE | POWER DEVICE NUMBER FOR | PACKAGE |RECEIVERS| COM. 
ENDED GATION OR | SUPPLIES | TEMPERATURE RANGE PANION ADDITIONAL 
D=DIFFER-|OUTPUT | DELAY - | ENABLE 0) PACKAGE | DRIVERS FEATURES 


ENTIAL TIME - 55°C to 
TYP(ns) 125°C 
SN55107A 
B versions have 


$N55107B phe atg input-protection 

$N75107B "| diodes for power- 

$N75112 
off condition 

SN55108A 

SN75108A 
$N55108B 

$N75108B 
— Es 


SN75121, Hysteresis for 
0S8831, improved noise 
0S8832 immunity 


Common ref. 
voltage pin and 
strobe 
75450B Input-protection 
series diodes (141) 
SN75361A, 
SN75113, Individual ref, 
DS883 voltage and 
strobe terminals 
Input protection 
diodes (143) 


Receivers meeting EIA standard RS-422/423 


AM26LS32AM JW.FC Hysteresis 
AM26LS32A NJ Fail-safe 
SN75158, | Schottky Cir- 
$N75159, Cuitry 
Yes AM26LS33AM J.W.FC ne. + 15V Common 
le Range with 
AM26LS33A JN 
AM26LS31,} + 500mV sensitivity 
T-P 
a weary pow fo | esi rere 
Ps Ee 
re 


HASE37A 
AM26LS31 
*T-P = Totem pole, O-C = Open collector, R = Resistor pull-up 


SN7SI67 
SN75172 Optimized tor 


J 
SN75173 
party-line 
J SN75174 applications 


Input Sensitivity 
+500 mV 


0S8820A 


vee $N75113, 


SN75114, 
$N75183, 


Input Sensitivity 
+ 500 mV 


Common-Mode 
Range + 15V 


nn 


i 
! 
f 
i 
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RECEIVER 


DEVICE NUMBER FOR 
CHARACTERISTICS TEMPERATURE RANGE 
t STROBE PACKAGE 
5 TYPE 
TYPICAL OR - 55°C to 125°C | 0°C to 70°C 
(ns) ENABLE 
AM26S10M 
Strobe Strobe 
AM26S10C 


ORIVER 
CHARACTERISTICS 


OUTPUT tap STROBE 
CURRENT | TYPICAL OR 
CAPABILITY (ns) ENABLE 


ADDITIONAL 
FEATURES 


COMMON FEATURES 


Schottky circultry 
P-N-P inputs to minimize 
loading 
© Single 5-V aS inverting driver 
supply Strobe Strobe (AM26S 10) 
¢ Party line 
operation 


© TTL-compatible 


2.3 V receiver thres- 
Griver inputs 


hold for maximum system 
noise margin 


J 
Cd as a 
JW.FC 
Strobe 
$N75138 J 


iN 
.N 
iN 

a Ram - ie 

iN 

iN 


Enable 8 Enable N8T26 J 
Enable 8 Enable N8T26A 


© Totem-pole 


receiver outputs Similar to N8T26 


3-Siate driver and 
receiver outputs with 
Scnottky ci-cuitry 
P-N-P inputs to 
minimize loading 
P-N-P Inputs for 
Minimize Loading 


© Four trans- 
ceivers 
per package 


J 
J 
J, 


Quad receiver input 
Strobe MC3446 JN hysteresis 
Meets Drivers also MOS 
IEEE 488 compatible 
Standard 


[swssieoa[sn7sieoa | srcN | Octal DataxcvR | 
[id sn7sie2a_[ NN | Octal Management XCVR_| 


. J . . 
Differential line transceivers 
RECEIVER DEVICE NUMBER FOR 
CHARACTERISTICS TEMPERATURE RANGE 
STROBE COMMON: PACKAGE 
OR MODE — | - 55°C to 125°C | 0°C to 70°C TYPE 
ENABLE RANGE 
O-C or J,FC 
TP + 15V SN75116 JN 
Strobe 
SN55117 JG.FC 
OV to 6V SN75117 JG.P 


TP 
O-C or JFC 
TP + 15V SN75118 J,N 
Enable 
JG,FC 
OV to 6V SN75119 JG,P 3-State receiver 
output 


$N75176 PJG BI Directional Bus 
Transcelver 
Active-high Receiver 
£12 Enable 
Tp <F Active-low Dr. Enable 
SN75177 PJG Repeater Application 
Active-High Enable 
$N75178 PJG Repeater Application 
Active-low Enable 


COMMON FEATURES ADDITIONAL 


FEATURES 


Single 5-V supply 

¢ Party-line operation 

¢ TTL-compatible driver inputs 

© Driver enabie for 3-state driver 
output 

e Driver output current capability: 
40 mA 

¢ Driver propagation delay time: 
14 ns (typical) 

¢ Receiver propagation delay time: 
20 ns (typical) 

e +500 mV receiver input 
sensitivity 

© One transceiver per package 


Receiver frequency 
response control 


Driver and recelver 
connected internally 


Same as 116 with 
3-State receiver 
output 


Same as 117 with 


* Transceivers meeting EIA RS422 
and EIA RS485 
1 per package 


*T-P = Totem pole, O-C = Open Collector 


Line drivers 


General purpose drivers 


CAPA- 
BILITY(mA) 


“4 for single-ended lines; 2 for differential lines 


OPT TET range tenes n nn pers 


DEVICE NUMBER FOR 
STROBE | POWER | TEMPERATURE RANGE 
oR | SUPPLIES PACKAGE PER 


ENABLE 
IFC 
SN75450B JN 


SN754518 


<|< 


me 
W,FC 
N 
N 
W,FC 


a 


DS8831 J,N 


J.W,FC 
$8832 J 


N 
JN 
IN 


$N75130 J,N 


.N 
SN75112 


Peel 


SN75159 
SN75151 
$N75153 
AM26LS31 
eae 
aa 
a eae 
25 | | 
SN55109A J 
[a 


DRIVERS 


PACKAGE 


J.WFC 
$N75121 SN75122 


pn i en 


ADDITIONAL 
FEATURES 


COMPANION 
RECEIVERS 


$N75115, 182 
$N75140 
series 


$N75115, 
SN75182 


eae ee, ancien 


$N75140 
series. 
$N75115, 122 
SN75124, 125 
$N75127, 128 
SN75129, 152 
SN75182 


0S8820A 


SN75124, 125 
SN75127, 128 


$N75125, 127 
SN75128, 129 


Output clamp 
diodes to Yeo 


3State Output 


SN75173 RS-422 


SN75175 OPTIMIZED 
FOR 
PARTY-LINE 
APPLICATIONS 


AS422 with 
3-State Outputs 


SN75107A, 107B 
SN75108A, 108B 
$N75207, 207B 
SN75208, 208B 
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Peripheral drivers 


DEVICE NUMBER AND PACKAGE TYPE 
FOR TEMPERATURE RANGE 
- 55°C to 125°C 0°C to 70°C 


DEVICE 
DEVICE 
PA PACKAGE 
100 mA drivers 


ee Eee eee eee eae eo 


300 mA drivers 
Te | 
JG,P 


OUTPUT 
CLAMP 
DIODES 


SN75430 
SN75431 
SN754508 
SN754513 


SN75460 
SN75461 


Paras | sussars | 
TTL,OTL.MOS 7 {| 55 | 


|__| | 100 | 
15 
70 


YE: 


n 


SN75432 
SN55452B JG,U,FC SN754523 


SN55462 JG,FC SN75462 
NO SN55472 JG,FC SN75472 
TILDTLMOS ves [| roar | 


SN75433 


ZZ2z Zzz 
sssafilsaselafs | 


SN55474 JG,.FC SN75474 


SN55453B $N75453B JGP 
TTLOTL he SN55463 SN75463 
SN55473 SN75473 
TL DTLNOS i a BS) 
SN75434 
SN55454B JG,U,FC SN75454B 
TTLOTL SN55464 JG,FC SN75464 


TTL,OTL,MOS 


Y 


Hi 

a 

ie 
50 
60 
60 


m a or oe 
MIOO5O 


350 mA drivers 


| ano | TLmos 
| NaNO | TTL.MOs 7 


SN75446 


TILMos ¥ES 


Y SN75449 


ULN2001A 

SN75466 

ULN2002A 

SN75467 JN 


Seed 
| 70 | 
| 70 | 
Por | 70 | 
ae 


eal 


TTL,CMOS,PMOS 
14V to 25V PMOS 

INVERT 
TTL & 5V CMOS 
6V TO 15V MOS 


500 mA drivers 


ULN2003A 
SN75468 
ULN2004A 
SN75469 


a 

SN75411 
SN75412 

SN75417 


SN75436 
SN75437A 


$N75403 
$N75413 


SN75418 


SN75404 

SN75414 

SN75419 
eamenaen ee 


15 
30 
35 
70 
70 
0 
0 
0 


TTL,OTL.MOS 
TTL,MOS 


pce 

7 100 

70 750 

aH 
= 
[65 | 100 | 
oe 


OFF-STATE|LATCH-UP| DELAY | ORIVERS|OUTPUT DEVICFINUMBER AND PACKAGE TYPE 
FOR TEMPERATURE RANGE 


VOLT, VOLTA! 
FUNCTION | COMPATABILITY RGE OEIACE CLAME - 55°C to 125°C 0°C to 70°C 


MAXIMUM | MINIMUM - | DIODES 
() (v) DEVICE PACKAGE DEVICE PACKAGE 
NUMBER NUMBER 


1.0A driver 


| mmo | mos | mo | os fm] ie fem fT | sce | ne | 


1.5A drivers 


MAXIMUM 
OUTPUT 
DESCRIPTION CURRENT 


DUAL 
SINK/SOURCE 
MEMORY 
ORIVERS 


QUADRUPLE 
SINK MEMORY 
DRIVER 


QUADRUPLE 
MEMORY 
DRIVERS 


TTL-compatible inputs 
Core memory applications 


~~ 


SSSSSSSSss (SSSS) SSSS 


ref 
SSSSssssss |Ssss sess 


PROPAGA- 
TION 
DELAY 
TIME 


ee 


ULN2068 
SN75068 

ULN2074 
$N75074 

UON2841 
UDN2845 
ULN2069 
SN75069 
ULN2075 
SN75075 


DEVICE NUMBER FOR 
POWER TEMPERATURE RANGE 


SUPPLIES ADDITIONAL FEATURES 


Also used for high-voltage, high 
= 5V, current driver applications 
Vv variable Output transient voltage protection 
cc2 
Source output terminals swing 
between Voc2 and ground 


Also used for high-voltage, high — 
current driver applications 

Output transient voltage protection 
24 V output capability 


Also used for high speed magnetic 
memory applications 

Output transient voltage protection 
Output capable of swinging between 
Voc2 and ground 


Also used for bubble memory 
applications 

Output transient voltage protection 
Output capable of swinging between 
Vec2 and ground 


Uncommitted collectors and emitters 
Common external base drive contro! (SN75238) 
Individual external base drive control (SN75330) 
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PROPA- 
POWER GATION Vo OEVICE 
SUPPLIES DELAY (MAX) NUMBER 
(Nominal) TIME (ns) 


INPUT 
COMPATI- 
BILITY 


< 
° 
° 
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ECL 10K 
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$N75370 


<= 
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$N75322 


$N75357 


SN75367 
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ORIVERS 
PER 
PACKAGE 


¢ AND Logic MOS & CCD 
Memory Driven 
¢ NAND Logic MOS & CCD 
Memory Driven 


ADDITIONAL FEATURES 


Compatible with many popular MOS RAMs 
ECL to MOS/TTL driver 


Compatible with many popular MOS RAMS 
and MOS shift registers 
Single-ended inverting drivers 


Oual read/write amplifier that is 

designed to interface with '/O terminals 
of the TMS 4062 and similar type MOS RAMs) 
Compatible with most popular MOS RAMs 
Separate driver address inputs with 
common strobe 

Requires two external P-N-P transistors 
for operation 

Low standby power 

CMOS Applications 

Very low transient current 

during switching 

3-state outputs 

Seperate address and enable/disable 
inputs for each driver 

CMOS applications 

3-state output 

Separate addresses and enable/disable 
inputs for each driver 


Compatible with many popular MOS RAMS 
Lower-voltage, high-speed version of 

the SN75361A 

Vocg variable from 5 V to 18 V 


Compatible with many popular MOS RAMS 
including the TMS 1103, TMS 4062, and 
TMS 4070 16K RAM 

Voce variable from 5 V to 24 V 


Compatible with many popular MOS RAMS 
Individual V.o5 supplies for each driver 
Two drivers have single inputs; two 

have dual inputs 


Compatible with many MOS RAMs including 
the TMS 4030 4K RAM and TMS 4070 16K RAM 
Separate driver address Inputs with 

common strobe 

Voce variable from 5 V to 15 V 


Compatible with many MOS RAMs including 
the TMS 1103, TMS 4062, and TMS 4070 

16K RAM 

Voce variable from 5 V to 24 V 


Compatible with many MOS RAMs 
Equivalent to the SN75365 with internal 
Output damping resistor 


INPUT 
COMPATI- 
BILITY 


POWER 
SUPPLIES 


DISPLAY DESCRIPTION 
TYPE 


AXIS 
ORIVERS 


7-CHANNEL 
BUFFER 


Voo1 = 12V 


CMOS 


TTL 
Veer = 12V 
Voc2 variable 
TTL from 
12 V to 150 V 
L 


Voc2 varlable 
from 
40 V to 90 V 


AC 
PLASMA 
DISPLAYS 
Voc2 variable 
from 
40 V to 100 V 


SEGMENT 
DAIVERS 


LED Variable from 
DISPLAYS 3.2 V to 8.8V 
10V 


DIGIT 20V 


DRIVERS 


MOS 
TT 


MOS Varlable from 
TT 2.7V to6.6V 


L x 


TTL Variable from 
MOS 4.75 V to 15 V 
CMOS 


TTL 


CMOS 
MOS 


Varlable from 
2.7V to6.6V 


HIGH-VOLTAGE 
BCD-TO-SEVEN- 

SEGMENT 

DECODERICATHODE 
DRIVERS 
GAS 
DISCHARGE 
DISPLAYS 


HIGH-VOLTAGE 
SERIAL-TO- 
PARALLEL CONV/ 
DRIVERS 
SERIAL-TO- 


PARALLEL 
ANODE DRIVER 


THERMAL 
PRINT 
DISPLAYS 


THERMAL 
PRINTHEAD 
ORIVERS 


VACUUM 


FLOUR- 
ESCENT 


Veer = 12 
Voc2= 0 to 60V 


sciatica 


ORIVERS 
PER 
PACKAGE 


10V $N75491 

20V SN75491A 
10V SN75492 ¢ 250-mA sink capability 
20V SN75492A 


DEVICE ADDITIONAL FEATURES 


NUMBER 


PACKAGE 


J,N 


Independent addressing of each gate for 
serial and parallel applications 

High input impedance (typically 1 megohm) 
30-mA clamp diodes on output 

Switches 70 V in 1.2 uS 

AND driver (SN75426),; NAND driver (SN75427) 


High-speed seriaily shifted data input 

(4 MHz max) 

Fast output transitions 

20-mA output current capabillty 

Output short-circuit protection 

Static shift registers can retain data on all 
outputs of SN75501, SN75503 indefinitely 
X-axis driver—SN75500/SN75502 

Y-axis driver—SN75501, SN75503 (performs 
Y-axis sustaining function) 


SN55426B 
SN75426B 
$N55427B 


$N75427B 


SN75500A 


$N75502A 
SN75501A 


SN75503A 


$N75520 


150 volt output capability 
Inputs have internal pullups. 


« 50-mA source/sink capability 


¢ 250-mA sink capability 
SN79494 * Display blanking provisions 
SN75496 
SN75496A © 250-mA sink capability 


e¢ §100-mA sink capability 
SN75497 * Input threshold...2.7 V max 
. 
SN75498 . 


¢ Low voltage saturating outputs (0.4 V max- 
¢ Outputs regulated to insure constant 
SN75584A 


imum) 
brightness 
¢ Blanking and ripple blanking provisions 
SN75516 
SN75517 


High off-state breakdown voltage(120 V Typ) 
Designed for seven segment displays such 

$N75490 JN 

SN75270 JN 


as Beckman and Panaplex II* 
UCN4810A 


100-mA sink capability 
Input threshold...2.7 V max 


same features as the SN75480 plus: 
Oecimal point provided 

Latches to hold BCD information 

Lower supply power requirements 

Higher output voltage breakdown capability 


With Chip Select 
With Data Reset 


Designed for Negative Power 
Supply Systems 


Common strobe 
30-mA source, 50-mA sink capability 
Single ended, noninverting operation 


Second source to Spraque 
Serial data input and output 


SN75512 


— oe 


Serial data input and output 
SN75512 features Latched Outputs 
$N75513 features Data Resot Function 


a 
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Data acquisition functions 
Level detectors 


DEVICE 


RESOLUTION INPUT FORMAT OUTPUT STRUCTURE OUTPUT MODE CASCADABLE | PACKAGE 
NUMBER 


TL489C S-LEVEL LINEAR Open-Collector BAR 
TL487C 5-LEVEL LOG Open-Collector BAR 


TL490C 10-LEVEL LINEAR Open-Collector BAR 
TL491C 10-LEVEL LINEAR Open-Emitter BAR 
LM3914 10-LEVEL LINEAR Open-Collector DOT/BAR 
LM3915 10-LEVEL LOG Open-Coilector DOT/BAR 
HAAI70 16-LEVEL LINEAR Totem-Pole OOT 
pAAITI 16-LEVEL LOG Totem-Pole DOT 


A-to-D converters 


DEVICE 
NUMBER 


RECOMMENDED 
DIGITAL 
PROCESSOR 


FOWEF: 


SUPPLIES 


FUNCTION 


RESOLUTION 


| PACKAGE 


Dual-Slope converters 


Analog processor 
Analog processor 
Analog processor 


13 BITS 
10-12 BITS 
8-10 BITS 


TL502C,TL503C 
or 
microprocessor 


4% digit seven segment output 
digital processor 

Multiplexed BCD output 

digital processor 


NA NA 


NA NA 


Single-slope converter 


Pulse width modulator microprocessor +5 V regulated 


+8 to 18 V Unreg. 


Successive-approximation converters 


8&Wide analog Input mux 
Switched capacitor + % LSB 


ADC! 8-Wide analog input mux 

Resistor Ladder = % LSB OBITS 
8-Wide analog input mux 

ADC0809 Resistor Ladder + 1 LSB 8 BITS 


Analog switches: BI-MOS (30 mA capability) 


DEVICE NUMBER 
FUNCTION 0 to 70°C — 25°C to 85°C. 


Zeyy (TYP) 
OHMS (QQ) 


Twin SPST TL182C TL1821 
Twin DPST TL185C TL1851 
Dual Comp. SPST TL188C TL1881 


Twin Dual Comp. SPST TLI91C TL1911 


Analog switches: PMOS (10 mA capability) 


SPDT 
Dual Comp. SPST 
SPDT with enable 
SPST with 3 logic 
inputs 


TL6011 
TL6041 
TL6071 
TL6101 


_ seated treme ee 
~ 


Current mirrors (fixed ratio) 


DEVICE CURRENT RATIO MAX OUTPUT INPUT CURRENT 
NUMBER INPUT TO OUTPUT CURRENT RANGE PACKAGE 


TLO11C tAto1mA Lp 
TLO12C 1A to1mA Lp 
TLO14C 1pAto1mA Lp 


TLO21C 1pAto2mA LP 
Current mirrors (selectable ratio) 


33 AVAILABLE RATIOS sh 

DEVICE 

V OUT (MIN RATIO ERROR 

NUMBER aes areur VIN (MIN) (MIN) ATIO ERRO PACKAGE 
L019 2 Vee Vee*Vsat 1 
TLOIOA 3Vpe 2Vee+Vsat 1% 


Hall effect switches 


DEVICE NUMBER DESCRIPTION 
TL170 General Purpose Switch 
TL172 Normally Off Switch 


Timers 


DEVICE NUMBER FOR TEMPERATURE RANGE TIMING 
1S 


OUTPUT CURRENT PACKAGES 


NE555 PG ' 
SA555 1s P,JG,U,FC | 

NESS6* 1s ie i i 

#A2240C y i 
j 


“Dual version of NE555 
NOTE: The ,.A2240 is a programmable timer and an 8-BIT Counter. Actual output pulses can be selected from 1 to 255 times the base time constant. Preferred for 
delays greater than 1 second. 
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Amplifiers (0°C to 70°C) 


DEVICE 
NUMBER PACKAGES DESCRIPTION 


TL441C Logrithmic Amplifier, 80 dB Range, Bandwidth from dc to 40 MHz 
pA733C Differential VIDEO Amplifier, 200 MHz Bandwidth, Selectable Nominal Amplification of 10,100, or 400 


NJ Differential VIDEO Amplifier, 200 MHz Bandwidth, Selectable Nominal Amplification of 100 or 400, 
Adjustable GAIN from 0 to 400, Adjustable pass band 
MC1445 2-Channel-Input VIDEO Amplifier, GATE Controlled, 50 MHz Bandwidth, 16-dB Minimum GAIN, Broadband 
Noise Typically 25 nV 
TLO68C LP FET INPUT VOLTAGE follows Buffer Amplifier. 1 MHz Bandwidth, 7 ViuS Slew RATE, 1012 Input 
Impedance, Very Low Input BIAS AND Offset Currents, in a 3-Leaded TO-226AA PACKAGE 
wore | NY DISC Rena ampli 


DESCRIPTION 


DEVICE 
FUNCTION NUMBER PACKAGES 


NFET SAMPLE-AND- TL195C 

HOLD 

Three-Channel Stepper TL376C 500 mA Source or Sink Capability on each of the 3 Independent 

Motor Driver Channels, Inputs Compatible with BIPOLAR or MOS, Totem Pole Outputs 


Zero-Voltage Switch TL440C NJ Differential Amplifier Inputs, A-C Line operation, Proportional Control, Capable of 
Triggering Several Types of TRIACS. 


Single or Split Supply Operation, Input and Output Common Mode Range Includes 


Vcc, High Input Impedance (10'“()), True Differential inputs, offset Null and Hold 
Step Error correction Capabilities. 


Flat Response to 100 MHz,I.F. ISOLATION 30 dB Typ. R.F. Isolation 60 dB Typ. Con- 
version Gain 14 dB Typ. 


Balanced MIXER TL442C 


Stable Threshold Level, Threshold Hysteresis, Low Input current, High Output Sink 
Current at 48 mA 
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Telecommunications Integrated Circuits 


Telecommunications Equipment Segments 


SUBSCRIBER APPARATUS 


SWITCHING SYSTEMS 


PRIVATE 
AUTOMATIC 

BRANCH CENTRAL 
EXCHANGE 

(PABX) 


CENTRAL 
OFFICE 


TELEX & CENTRAL 
FACSIMILE OFFICE 


CLASS S 


Specialized ‘‘TCM” series IC’s for each equipment segment: 
Subscriber apparatus: TCM1500’s, TCM1700’s, TCM5000’s 


Transmission: TCM2100’s, TCM2900’s 
Data communications: TCM5089 (watch for new TCM IC’s for this segment) 


DEVICE 
NUMBER 


TCM1501 RINGERS: 
TCM1504 
TCM1505 
TCM 1506 


TCM1701 HYBRIDIGAIN: 
TOM1702 


DESCRIPTION 


40-150 V AC 
40-150 V AC 
15-50 V AC 

40-150 V AC 


2KHz Standard 
Double-Ended Output 
Doubler Input 

500 Hz Output 


= ee 
BIPOLAR 
BIFET 


Dynamic MIC 
Electret MIC Element 


TCM1703 POLARITY BRIDGE 0.5 V OC Loss BIPOLAR 


ELASTIC STORE 


TCM2401 


TCM2910A 
TCM2911A 
TCM4910 
TCM4110 


8.448 Mb/s 


u-LAW 

A-LAW 

tight SPEC u-LAW 
Premium u-LAW 


TCM2912° PCM LINE FILTER 


TCM2913° COMBO: 
TCM2914* 

TCM5087 
TCMS089 


TCM5091 
TCM5092 


OTMF ENCODER: 


* Planned new products 


e 

¢ Switching system: TCM2400's, TCM2900's, TCM4000's 
e 
e 


Synchronous 
Asynchronous 


Standard 
Electronic Input 
European 

High Output 


\ For additional information, see Telecom Products brochure (#SCG 662). 
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Telecommunications Integrated Circuits 


STATION IC’S 


TCM1501,04,05,06 RING DETECTORIDRIVERS are monolithic 
IC's which detect a ring signal and produce an output to drive 
a transducer. These IC’S are normally used in replacing the 
mechanical bell in the telephone but also have applications in 
alarm systems and other consumer products. 


e Requires fewer external parts than Bipolar or CMOS 
ringers 

Built in lightning and static protection 

Built in anti-'tapping’ circuitry 

Built in input rectifiers (Bridge or Doubler) 

High input standby impedance 


TCOM1701,02 TELEPHONE HYBRID/GAIN IC is a monolithic cir- 
cuit which is designed to replace the hybrid coil for the 2-to-4 
wire conversion in a telephone set. On-chip amplifiers allow 
replacement of the carbon microphone with more reliable 
high-quality transducers. 


¢ Automatic gain variation with line length 

¢ Externally adjustable transmit and receive gains 
e Externally adjustable sidetone 

© Operates on long or short loops 


TCM1703 POLARITY BRIDGE is an integrated circuit which 
protects against polarity reversal and has a very low series 


voltage drop, thus providing up to 25% more DC power than 
the conventional diode circuits. 


e Low DC power loss 
e Low AC Insertion loss 
¢ Electronic load switching 


TCM5087/5089/5091/5092 TONE ENCODERS are specifically 
designed to produce dual-tone multifrequency outputs for use 
In telephone dialing systems. 


Uses inexpensive color-burst crystal 
Minimal standby power requirement 
Powered directly from phone line 

On-chip buffers to drive the line 

On-chip auxiliary switching functions 
Designed to be interchangable with Mostek 
MK5087/5089/5091/5092 
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CENTRAL OFFICE IC’S 


TCM2910A/2911A/4110/4910 CODECS are single chip pulse 
code modulated (PCM) encoder/decoders which provide all the 
functions required to interface a full duplex voice telephone 
circuit with a time division multiplexed (TDM) system. 


TCM2910A/4110/4910 u-Law coding 

TCM2911A A-law coding 

Optional programmable time-slot selection 

CCITT G.711,G.712,G.732 Compatable 

Designed to be interchangable with Intel 2910A/2911A 


TCM2912A PCM LINE FILTER is specifically designated to Im- 
plement the transmit and receive filters of a PCM trunk or line 
termination. The transmit and receive passband filter sections 
are implemented using switched-capacitor techniques. 


¢ Sixth order low-pass transmit filter for improved per- 
formance 


* CCITT G.712 as well as AT&TR D3-D4 compatible 
¢ Low power: 60 mW operating (less than 1 mW standby) 


¢ Direct interface with the TCM2910A/4910/4110/2911A 
PCM CODECS 


¢ Designed to be interchangable with Intel 2912A 


TCM2401 ELASTIC STORE is a synchronizing memory device, 
providing the buffer store and justification or pulse-stuffing 
functions in a second-order PCM multiplexer. 


8 bits wide 

Phase comparator 

Justification (pulse stuffing) code detector 

For U.S. and European systems up to 8.448 Mb/s 


TCM2913, 2914 COMBINED SINGLE CHIP PCM CODEC AND 
FILTER are designed to provide the functions formerly provid- 
ed by the TCM2910A or TCM2911A and TCM2912A with 
superior performance. 


¢ Two Timing Modes 
Pin Selectable u-LAW or A-Law Operation 

¢ Low Power Dissipation: 175 mW Operating, 10 mW 
Standby 

e Excellent power supply rejection 

¢ Designed to be interchangable with Intel 2913,2914 


TCM2101 REPEATER Is designed to provide equilization, clock 
recovery, pulse detection and pulse transmission on a digital 
transmission link 


PCM Signal Amplification 

Two ALBO TAPS 

High-Q or Low-Q clock extraction 
Auto adaptive data slicing level 
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OPTOELECTRONIC PRODUCTS 


CONTENTS PAGE 
Infrared-emitting diodes 76 
Photodetectors 76 
Image sensors 76 
Sensor/emitter arrays 77 
Optical switch assemblies 77 
Optocouplers/isolators 78 
Light-emitting diodes is 
Hi-rel hermetic displays 79 
Single-digit displays 80 
Multi-digit displays 80 
Electro-optical components 81 

Gallium arsenide infrared-emitting diodes 

Silicon avalanche photodiodes 

Silicon avalanche photodetectors 

High resistivity silicon photodiodes 

Transimpedance amplifiers 
Fiber optic assemblies 82 

Detectors 

Cable 

Sources 


Pe a ie er 
PACKAGE TYPES: 


For package outline drawings on Optoelectronic products, see Appendix, pages 107 to 111. 


For further information on the products in this section, see the OPTOELECTRONICS DATA BOOK. (See page 117 to order). 
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Infrared-emitting diodes 


Senge POWER OUTPUT 
(ha 
NUMBER MIN lg ae FEATURES 
(AW) (ma) 
04 


TIL23 . 50 Pll pkg 

TIL24° B 50 PIll pkg 

TIL25 . 50 Pill pkg 

TIL31A° i 100 Hermetic TO-18 

TIL32 .! 20 Plastic pkg T1 
100 80° 


TIL33A°* Hermetic TO-18 
TIL34A A Hermetic TO-18 
TIL38 . Plastic pkg T1-3/4 
TIL39 A Plastic pkg T1-3/4 
TIL-40 F Side Looker pkg 


“Available In HI-REL =HR2—Tested similar to JANTX devices 
**Flat lens package 


Photodetectors 


LIGHT CURRENT @5V PWR. 


DEVICE Max DISP. FEATURES 
NUMBER @25°C 
(mA) 
0.5 


IN5722 3.0 
1N5723 5.0 
1N5724 
1N5725 
LS600 


TIL78 
TIL81° 
TIL99°* 
TIL100°°* 
TIL411 


TIL412 
TIL413 
TIL414 
TIL601 
TIL602 


Pill pkg 
Pill pkg 
PIll pkg 
Pill pkg 
Pill pkg 


Plastic pkg T1 

Hermetic TO-18 

Hermetic TO-18 

Sidelooker pkg 

Sidelooker pkg Phototransistor 


Sidelooker pkg Darlington 
Sidelooker pkg Photodiode 
Plastic pkg T13/4 Phototransistor 
Pill pkg 

Pill pkg 
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“Available in HI-REL HR2-Tested similar to JANTX devices. 
**Flat Lens 
os "Voc = 10V 


Image Sensors 


CHARGE PRNU** 
DEVICE DYNAMIC TRANSFER PEAK-TO-PEAK 
NUMBER’ RANGE EFFICIENCY (TYP) 


RECOMMENDED 


PHOTODETECTOR PACKAGE 


LS600 serles 
LS600 series 
LS600 series 
TIL81 
TIL78 


TILS9 
TIL81/99 
TIL100/413 
TIL100/414 
TIL411/412 


RECOMMENDED 


EMITTER 


TIL23 series 
TIL23 series 
TIL23 series 


TIL40 
TIL38/39 
TIL38/39 
TIL23 series 
TIL23 series 


SENSOR 
ELEMENT PACKAGE 
ORGANIZATION 


“Measured as Vg p7iPeak-To-Peak Noise 
**Pnoto Response Non-Uniformity 


1728X1 CL-75 
128X1 CL-76 


| 
| 
| 
7 
| 
| 
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Sensor/emitter arrays 


DEVICE 

NUMBER TYPE FEATURES PACKAGE 

TIL131 Nine-element galllum-arsenide IRED Nine TIL23s mounted on 0.1-Inch 26 

array centers for paper tape reader 

TIL132 Nino-element phototransistor array Nine LS600s mounted on 0.1-iInch CL-26 
centers in double-sided PC board 
guaranteed channel performance 

TIL133 Nine-channel IRED/phototransistor pair Consists of TIL131 and TIL132 with 26 
guaranteed channel performance 


CL: 
CL: 
TIL134 Twelve-element galllum-arsenide IRED Twelve TIL23s mounted on 0.250-Inch CL-27 
array centers. For reading punched cards 
TIL135 Twelve-element phototransistor array Twelve LS600s mounted on 0.250-Inch CL-27 
centers in double-sided PC board 
TIL136 Nine-channel !RED/phototransistor palr Consists of TIL134 and TIL135 with CL-27 
guaranteed channel performance 


Optical switch assemblies 


DEVICE 


TYPE é 
TIL138 One-channel transmissive assembly *TIL32 IRED and TIL78 phototransistor CL-28 
TIL139 One-channel reflective assembly *TIL32 IRED and TIL78 phototransistor 


TIL141 12-channel Integrated optical reader TTL-compatible output levels. CL30 
TIL142 for paper tape TIL142 has plug-in connector. 
TIL143 One-channel transmissive assembly *TIL40 IRED and TIL411 phototransistor CL31 
TIL144 
TIL145 One-channel transmissive assembly *TIL40 IREO and TIL412 Darlington CL31 
TIL146 phototransistor 
TIL147 One-channel transmissive assembly *TIL23 IRED and TIL601 phototransistor 
TIL148 
CL33 


TIL149 One-channel reflective assembly *TIL32 IRED and TIL78 phototransistor | cas | 


TIL158 One-channel transmissive assembly *TIL40 IRED and TIL411 phototransistor CL32 

TIL159 

TIL160 One-channel transmissive assembly *TIL40 IRED and TIL412 Darlington CL-32 
phototransistor 


TIL161 One-channel transmissive assembly *TIL40 IRED and TIL412 Darlington CL32 
phototransistor 


*Spectrally matched, mounted In plastic housing 
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ISOLATION 
VOLTAGE 
OEVICE 
NUMBER 


PACKAGE 
FEATURES TYPE PACKAGE 


Hermetic JEDEC 


Metal can 


Hermetic JEDEC Metal can 
Hermetic JEDEC Metal can 
Hermetic JEDEC Metal can 


Hermetic JEDEC 
Hermetic JEDEC 


Metal can 


Metal can 


JEDEC Plastic DIP 
JEDEC Plastic DIP 
JEDEC Plastic DIP 


JEDEC 
JEDEC 


Plastic DIP 
Plastic DIP 


4N35t 


100 


4N36 100 JEDEC Plastic DIP 
4N37 100 JEDEC Plastic DIP 
4N47°° 50 min*** Hermetic JEDEC Metal Can 
4N48°° 100-500 Hermetic JEDEC Metal Can 


4N49°° Hermetic JEDEC 


Metal Can 


TIL102 Hermetic Metal Can 
TIL103 Hermetic Metal Can 
TIL120 Hermetic TO-72 Metal Can 
TIL121 Hermetic TO-72 Metal Can 


MCT2 


Plastic DIP 


MCT2E Plastic DIP 
TIL111 Plastic DIP 
TIL112 Plastic DIP 
TIL113 Plastic DIP 


TIL114 


Plastic DIP 
TIL115 Plastic DIP 
TIL116 Plastic DIP 
TILA7t Plastic DIP 
TIL118 Plastic DIP 


TILA19t$ 


Darlington Plastic DIP 


TIL124 High voltage Plastic DIP 
TIL125 High voltage Plastic DIP 
TIL126 High voltage Plastic DIP 
TIL127 High voltage, Darlington Plastic DIP 


High voltage, Darlington 
High voltage, 

UL File E-65085 
High voltage, 

UL File E-65085 
High voltage, 

UL File E-65085 
High voltage, Darlington 
UL File E-65085 


Plastic DIP 


Plastic DIP 


Plastic DIP 


Plastic DIP 


Plastic DIP 


“JAN, JANTX, JANTXV levels to MIL-S-19500/486A USAF are also avallable 
*°JAN, JANTX, JANTXV levels to MIL-S-I9500/548A avaliable 

***CTRatle = 1mA. 

tPEP3 processing optional 

$TIL119A alco available with guaranteed unbonded base lead 
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TIL209A 
TIL212-1 
TIL212-2 
TIL216-1 


TIL216-2 
TIL220 

TIL224-1 
TIL224-2 
TIL227-1 


TIL227-2 
TIL228-1 
TIL228-2 
TIL231-1 
TIL231-2 


TIL232-1 
TIL232-2 
TIL234-1 
TIL234-2 
TIL236-1 
TIL236-2 


Mounting hardware available for all devices. 


SOURCE 
COLOR 


Yellow 
Yellow 
Red 
Red 
Green 


Green 
Red 
Yellow 
Yellow 
Red 


Red 
Red 
Yellow 
Yellow 
Yellow 


Yellow 
Red 
Red 
Rod 
Red 


Green 
Green 
Green 
Green 
Green 
Green 


TILM1 Mounting hardware T-1 pxg 


TILM4 Mounting hardware T-1 % pkg 


DEVICE 
NUMBER 


4N41(TIL501) 
TIL504 
4N56(TIL505) 


4N57(TILS06) 
4N58(TIL507) 


" a P 


**Electrical equivalent only 


LENS 


Diffused 
Diffused 
Diffused 
Olffused 
Olffused 


Diffused 
Olffused 
Diffused 
Diffused 
Diffused 


Diffused 
Diffused 
Diffused 
Diffused 
Clear 


Clear 
Diffused 
Diffused 

Clear 

Clear 


Diffused 
Diffused 
Diffused 
Diffused 
Clear 
Clear 


| Light-emitting diodes 
t NUMBER 

preooner 

5082-4950 
| 5082-4955 


CHARACTER 
HEIGHT & COLOR 


BRIGHTNESS 


10 
10 
10 
10 


MIN 
(mcd) 
1.0 


Hi-rel hermetic displays 


SS888s8 SSSSSSssssl]ssssal/s 


TYPE 


CHARACTERS 


7-segment, TIL302 

5x7 Alphanumeric TIL305** 
4x7 Hexidecimal with logic similar to TIL311 
7-segment, LHDP, with logic 
5x7 Alphanumeric with logic 


FEATURES 


Replaces HP) device 
Replaces HP device 
Replaces HP device 
Replaces HP device 
Replaces HP device 


Replaces HP device 
T-1 pkg, low cost 

T-1 pkg, high intensity 
T-1 pkg, high intensity 
T-1 pkg, high Intensity 


T-1 pkg, high intensity 
T-1 % pkg, low cost 


T-1 % pkg, high intensity 


TA 
T-41 


TA 
TA 
TA 
T-1 
T-4 


% pkg, high intensity 
% pkg, high intensity 


% pkg, high intensity 
% pkg, high intensity 
% pkg, high intensity 
% pkg, high intensity 
% pkg, high intensity 


T-1 pkg, high intensity 
T-1 pkg, high intensity 


T-1 4% pkg, high intensity 
T-1 % pkg, high intensity 
T-1 % pkg, high intensity 
T-1 % pkg, high Intensity 


Se 


PRE PIO LAS IE BARE BE EA Is BEA a DIA PP IA ELLE AIELLO TEI 
4 


PACKAGE 


if : 
aS 


RECOMMENDED 
DRIVERS 


SN5447 
™S2708 
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Single-digit displays 


DEVICE CHARACTER TYPE RECOMMENDED 
NUMBER HEIGHT & COLOR CHARACTERS FEATURES PACKAGE ORIVERS 


5082-7730 7-segment, LHOP CA, HP equivalent SN7447 
5082-7731 7-segment, RHDP CA, HP equivalent SN7447 
5082-7740 7-segment, RHDP CC, HP equivalent MC14411 
TIL302° 7-segment, LHDP. High performance SN7447 
TIL303° 7-segment, RHDP High performance SN7447 


TIL304° = 1, RHDP High performance 

TIL305° 5x7, LHOP Alphanumeric T™S2708 
TIL306° 7-segment, LHDP Logic with counter 7 

TIL307° 7-segment, RHDP Logic with counter 

TIL308° 7-segment, LHDP Logic with BCD input 


TIL309° 7-segment, RHDP Logic with BCD input 

TIL311° 4x7, R & LHDP Hexidecimal with logic 

TIL312 7-segment, R & LHDP CA, 800cd typ. @ 20 mA SN7447 
TIL313 7-segment, RHDP CC, 800j:cd typ. @ 20 mA MC14411 
TIL327 + 1, LHOP CA, 800pcd typ. @ 20 mA 


TIL321A Red 7-segment, RHDP CA, 600 p:cd typ. SN7447 
TIL322A Red 7-segment, RHOP CC, 600 cd typ. MC14411 
TIL330A Red + 1,RHOP CA, 600 cd typ. 

TIL339 Yellow 7-segment, R & LHDP CA, 320y:cd typ. 

TIL340 Yellow 7-segment, RHDP CC, 320 cd typ. 


Yellow = 1, LHDP CA, 320 cd typ. 

Yellow 7 segment Display RHOP CA, 320,:cd typ. MC14511 
Yellow 7 segment Display RHDP CC, 320.cd typ. MC14511 
Yellow Overtlow Display RHDP CA, 3204:cd typ. Mc14511 


*Texas Instruments offers 2 versions of the above designated devices | 
| 1. Fully encapsulated device utilizing epoxy casting process 

q 2. Version “A” is epoxy sealed molded lens process utilizing air cavity technology. 

| NOTE: 


CA = Common Anode LHDP = Left Hand Decimal Point 


ou 


CC = Common Cathode RHDP = Right Hand Decimal Point 


| 
_ Multi-digit numeric display sticks 


DEVICE NO. OF CHARACTER TYPE RECOMMENDED 
NUMBER DIGITS HEIGHT & COLOR CHARACTERS FEATURES PACKAGE ORIVERS 
6 


TIL3936° 7-segment & RHOPs | Double sided PCB, CC, calculator type CL-47 TMS0980 
TIL393-8° } 7-segment & RHDPs | Double sided PCB, CC, calculator type CL-47 or 
TIL393-9° 102" 7-segment & RHOPs | Double sided PCB, CC, calculator type CL-47 T™MS1000 + SN75492 
TILBO4-8 F 7-segment 7 RHDPs | PCB, CC CL-48 

TIL804-10 i 7-segment & RHDPs | PCB, CC CL-48 TMS1000 + SN75492 
TIL804-12 i 7-segment & RHDPs | PCB, CC CL-48 


TIL829 . 7-segment timer 12-hr with alarm & P.M. indicator 

TIL830 . 7-segment timer 12-hr with P.M. indicator 

TIL831 7-segment timer 12-he with alarm & degree Indicator 
} 7-segment timer 24-hr with alarm & P.M. indicator 


7-segment timer 24-hr with P.M. Indicator 
7-segment timer 24-hr with alarm & degree indicator 


TIL835 3-1/2 OPM Display 
TIL836 3-1/2 DPM Display 
TIL837 


7-segment, CC PCB, without decimals CL-53 SN75492 
TIL839 7-segment, CA Multiplexed CL-54 
TIL840 7-segment, CC Multiplexed CL-54 


segment, CA CLsa 
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7-segment & RHDPs | Single sided PCB CL-73 TMS1000 + SN75492 
16-segment, CC Alphanumeric, HP equivalent CL-71 
Red 16-segment, CC Alphanumeric, HP equivalent CL-70 ACS5947 


*Optional with red or clear magnifier (0.135" character height) 


Notes: 
CA = Common anode LHOP = Left hand decimal point 
CC = Common cathode RHDP = Right hand decimal point 


pres EEE ee 
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Electro-optical components 


Gallium arsenide infrared-emitting diodes 


TYPICAL 
RISE TIME 


WAVELENGTH AT 
PEAK EMISSION 


FORWARD 
CURRENT 


DIAMETER OF 
EMITTING AREA 


RADIANT 
POWER OUTPUT (TYP) 


DEVICE 
NUMBER 


PACKAGE 


FEATURES 


High power, 
High efficiency. 


TIES12 
TIES13 
TIES 14 
TIES15 


TIES16A 
TIES16B 
TIES16C 


TIES27 
TIES35 
TIES36 


Efficient heat sink. 
Hi-Rel applications. 


72 i CL-15 
18x18 sq Low cost. Internal CL-16 
heat sink. 
18 0.91 High speed. CL61 
18 0.91 High efficlency CLS 


Silicon avalanche photodiodes 


BREAKDOWN . 
DEVICE VOLTAGE AVALANCHE] WAVELENGTH CAPACITANCE DIAMETER OF FEATURES PACKAGE 
NUMBER V@lp= 1000 A GAIN (TYP) am ACTIVE AREA 
MIN MAX mils 
1.2 10 
Tepes 85 30 Low noise. High gain. 
TIED69 30 60 Designed to operate in 
TIED83 4 10 avalanche region. 
TIED84 17 30 
4 10 
regis 7 30 Photodiode and reference 
TIED87 25 10 diode have matched breakdown 
TIED88 9 30 characteristics. 
TIED89 30 60 High gain. High speed. 


Silicon avalanche photodetectors 
NOISE 
RADIANT EQUIVALENT | DIAMETER OF 


DEVICE RESPONSIVITY (TYP)} AVALANCHE GAIN BANDWIOTH POWER ACTIVE AREA 
NUMBER mVinW (TYP) MHz pw V Hz mils 


FEATURES PACKAGE 


Optimized for high-speed 
detection of visible light 

(0.63 2m). 

Low power consumption 


TIED9O 
TIED91 
TIED92 
TIED93 


Ssss 


Optimized for high-speed 
detection of near-infrared 


light(0.9 42m). Low power 
consumption. 


TIEDS4 
TIED9S 
TIED96 
TIED97 


8sses 
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RADIANT DARK 
RESPONSIVITY (TYP) CURRENT 
AW @) = 09pm nA 


DEVICE 
NUMBER 


EQUIV. INPUT INPUT OUTPUT 
NOISE CURRENT (TYP) IMPEDANCE | IMPEDANCE 
pA! VHz Q 


DEVICE 
NUMBER 


TIEF150 
TIEF151 
TIEF 152 


Fiber optic assemblies: 


Detectors 


DEVICE 


NUMBER Re (a) TYPICAL ns @ 5V 


TXED455 
TXED456 
TXED457 


Cable 


DEVICE 
NUMBER 


ATTENUATION 
MAX PER km 


TXEF 402 


Sources 


DEVICE 
NUMBER 


Po TYPICAL 
\p = 100mA 


cre 
BEAM ANGLE 


TXES478 
TXES479 
TXES480 
TXES481 
TXES482 


TXES483 
TXES488 
TXES489 
TXES490 
TXES491 


SFTSFLSESEEE 


TXES492 
TXES493 


CAPACITANCE 
pF mils 


TYPICAL RISE TIME 


DIAMETER OF 
ACTIVE AREA 


FORWARD 


FEATURES 


15 ns rise time 
Wide spectral bandwidth. 


TRANSFER IMPEDANCE | BANDWIDTH (TYP) 


kQ 


C025,C050,C 100 
CO05,C010,C025 
C005,C010,C025 


AVAILABLE LENGTHS 
(M = METERS) 


M001,M003,M006,M010 
M020,M030,M040,M050 


AVAILABLE LENGTHS 
(C = CENTIMETER) 


€025,C050,C 100 
€025,C050,C100 
C005,C010,C025 
C005,C010,C025 
C005,C010,C025 


005,C010,C025 
€025,C050,C 100 
€025,C050,C 100 
C005,C010,C025 
C005,C010,C025 


AVAILABLE LENGTHS 
(C = CENTIMETER) 


PACKAGE 
CL-20 
CL-19 


FEATURES 


PACKAGE 


CM-12 
CM-12 
CM-12 


Low noise. 
High speed. 


FIBER 
TERMINATION 


Single Position (1-530530-0) 
Ferrule (1-226953-0) 
Ferrule (1-530954-0) 


ce et Ne 


FEATURES 


Terminates in 
amp connector 


FIBER 
TERMINATION 


Single position (1-530530-0) 
Single position (1-530530-0) 
Ferrule (-226953-0) 

Ferrule (1-226953-0) 

Ferrule (1-530954-0) 


Ferrule (1-530954-0) 
Single position (1-530530-0) 
Single position (1-530530-0) 
Ferrule (1-226953-0) 
Ferrule (1-226953-0) 
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ee 
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DISCRETE PRODUCTS 


CONTENTS PAGE 


Lead-mounted bipolar transistors: Plastic case 84 
Metal case 85 

Metal case choppers . 86 

Field-effect transistors: Amplifiers 87 
Switchers 87 

Power transistors: Plastic case 88 
Metal case 90 

Fast-switching transistors: 800 — 1000 V 92 
Fast-switching darlingtons: 150 — 400 V 93 
High-energy darlingtons: 550 V % 
Thyristors: SCRs a 
Triacs 94 

94 


Diode Arrays 


PACKAGE TYPES: 


fe a 6 . 
it | i 


TO-18 TO-46 TO-72 TO-226AA TO-226AB 
(Replaces TO-92) (Formed Into Pin Circle) 


TO3 TO218AA TO220AB CP-9 


SRNR TaN Tree nc een TE EDN NT 


y 


i 


i a 


ee 


|e Viariceo V(aricBo V(BRIEBO i 
POLARITY ol DEVICE MIN MIN MIN MIN 
c 
ai a si or 
0.1 300 45 ku) 


100—: 2N5208 
0.1 100—350 2N6538 
0.1 100—400 A8T3707 

100—400 MPS3707 

250—700 2N6539 


TO226AA 
TO226AA 
TO226AA 


SSensisesses] Ss 


TIS97 
MPS6571 
A8T3709 
MPS3709 
A8T3708 


TO226AA 


625 
625 
625 
350 
625 
625 TO228AB 
350 
625 
350 
625 
350 


SSSSS/SSERSEl SEES 


MPS3708 TO226AA 
A8T3710 TO226AA 
MPS3710 TO226AA 
2N6540 TO226AA 
TIS98 TO226AB 


A8T3711 TO226AA 
MPS3711 TO226AA 
MPS2926 TO226AA 
2N5219 TO226AA 
2N4123 TO226AA 


2N5223 
MPS3394 
MPS2923 
MPS3393 
2N2124 


TO226AA 
TO226AA 
TO226AA 
TO226AA 
TO226AA 


235—470 MPS2925 TO228AA 
250—500 A8T3391 TO228AA 
250—500 ABT3391A TO228AA 


MPS3391 
MPS3391A 


250—500 
250—500 


TO226AA 
TO226AA 


TO226AA 
TO226AA 
TO22BAA 
TO226AA 
TO226AA 


2N3904 


625 TO228AA 
MPS8566 350 TO226AA 
A8T5172 625 TO226AA 
MPS5172 350 TO226AA 
MPS—A12 625 | TO226AA 


300 50 TO226AA 

200 50 TO226AA 

40 100 TO226AA 

40 100 TO226AA 

15 100 TO226AA 

2N5225 25 25 50 TO226AA 

A8T3705 30 50 100 TO226AA 

MPS3705 30 50 100 TO226AA 

A8T3704 30 50 100 TO226AA 

MPS3704 30 50 100 TO226AA 

50— MPS—A05 60 60 100 TO226AA 
55—300 | TIS99 65 80 200 T0226AB 
10K— MPS—A13 30 TO226AA 
20K— MPS—A14 30 TO226AA 
10K—50K | TIS151 80 55 150 TO226AA 
20K—70K TIS150 40 50 TO226AA 
100—400 A8T4058 30 30 TO226AA 
150—500 2N5086 50 50 TO226AA 
250—800 2N5087 60 50 TO226AA 
45—165 A8T4080 30 30 TO226AA 
45—660 A8T4059 30 30 TO226AA 


PIN CIRCLE 
PIN CIRCLE 
BETA IS AC 


BETA IS AG 
BETA IS AC 
BETA IS AC 


PIN CIRCLE 


PACKAGE NOTES 
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[ nes bipolar transistors: Plastic case | 


aaa pevice | “(@RICEO | Yerjceo | Yeneeo | tr Pr 

POLARITY @lg siniciniss NUMBER MIN MIN MIN MIN MAX | PACKAGE NOTES 
(ma) v ™) ™ (MHz) | (mW) 
625 


A8T4061 
A8T4062 
2N4125 
2N5227 
2N4126 


MPS6522 
MPS6523 
MPS—A70 
2N5400 
2N3905 


~~ 


RSSss 

RESEss 
a8 
B88 


60—240 


2N5401 

109—300 2N3S08 
25~- MPS—A92 
20--150 MPS—A93 


30—- 150 A8T3703 


MPS3703 


2N5221 

2N5226 

MPS3638 100 625 
MPS—LS51 60 825 


A8T3702 100 625 
MPS3702 100 350 
MPS3638A 150 350 
2N4402 150 625 
A8T3644 200 825 


100—3C0 A8T3645 60 200 625 TO226AA 
100—300 2N4403 40 200 625 TO226AA 


RRS 


ss 


Vv, Vv Vv 

DEVICE (BR)CEO (BR)cBO | ‘(BR)EBO 
MIN MIN MIN MIN MAX 

NUMBER 

“) ) (MHz) 


PACKAGE NOTES 


JAN,TX AVAILABLE 


2N2484 
2N2586 
2N4252 
2N3570 
2N3571 


2N3572 
2N929 

2N1974 
2N1973 
2N3724 


2N3724A 
2N3725 

2N3725A 
2N4013 
2N4014 


2N697 


aaaas 


Sssanleesss 


Sa a eek are ee 


pee 
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2N699 
40—120 2N1613 
40—120 2N1893 


2N2102 
2N2102A 


40—120 
40—120 


40—120 2N2193 
40—120 2N2193A 
40—120 2N2243 


sseeg reas 
ee 
SSSSsssss 


ra 


2N2243A 


2N2537 
2N2539 
2N3036 
2N2270 
2N3053 


40—120 


S8Rss 


POLARITY 


100—300 
100—300 


Veottsety 


( 'g = 1mA 


MAX (MV) 


25—75 
30—90 
40—120 
50—150 


Fon) 
@lp = 1mA 


MAX () 


DEVICE 
NUMBER 


2N1711 
2N2192 
2N2192A 
2N2219 
2N2219A 


2N2222 
2N2222A 
2N2538 
2N2540 
2N1717 


2N3253 
2N3252 
2N3735 
2N3734 
2N5150 


2N2604 
2N2605 
2N3798 
2N3799 
2N3962 


2N3963 
2N3964 
2N3965 
2N4260 
2N4261 


2N3494 
2N3495 
2N3496 
2N3497 
2N2904 


2N2904A 
2N2906 
2N2906A 
2N2905 
2N2905A 


2N2907 
2N2907A 
2N3468 
2N3245 
2N3467 
2N3244 


DEVICE 
NUMBER 


RATED | __RATEDvoLTAGES | 


PACKAGE 


JAN,TX. AVAILABLE 
JAN,TX AVAILABLE 


JAN,TX AVAILABLE 
JAN,TX AVAILABLE 


JAN AVAILABLE 
JAN AVAILABLE 


JAN + TX AVAILABLE 


JAN,TX AVAILABLE 
JAN + TX AVAILABLE 

JAN,TX AVAILABLE 
JAN + TX AVAILABLE 

JAN,TX AVAILABLE 


JAN,TX AVAILABLE 
JAN,TX AVAILABLE 


JAN,TX AVAILABLE 


2N2432A A JAN,TX AVAILABLE 
2N2432 . JAN,TX AVAILABLE 


2N2944A . JAN,TX AVAILABLE 
2N2044 


2N2945A . JAN,TX AVAILABLE 


2N2945 


2N2946A . JAN,TX AVAILABLE 
2N2946 


Vtg @ 1 kHz 
MIN—MAX 


(mS) 


"ds(on) 
MAX 


DEVICE 
NUMBER 


2N5361 
2N4221 
2N4221A 
2N5362 
2N5952 


2N5953 
2N4224 
2N4222 
2N4222A 
2N5363 


2N5246 
2N5364 
2N4223 
AST4416 
AST4416A 


2N4416 
2N4416A 
2N5245 
2N5247 
TIS130 


3N225 
3N203 
3N203A 
3N206 
3N225A 


3N211 
3N212 
2N5460 
2N5461 
2N5462 


DEVICE 
NUMBER 


TIS73 
2N4856 
2N4856A 
2N4859 
2N4859A 


2N4391 
2N4091 
TIS74 
2N4857 
2N4857A 


2N4860 
2N4860A 
2N4092 
TIS75 
2N4858 


2N4848A 
2N4861 
2N4861A 
2N3971 
2N4392 


2N4093 
2N3972 
2N4393 
3N161 
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Vesitn)’ 
MIN—MAX 


(vy) 


100 


100 
100 


fend. sore ee A ln 


Ves 


MIN—MAX PACKAGE 


TO226AB 
TO72 
TO72 

TO226AB 

TO226AB 


TO72 
TO72 
TO226AB 
TO226AB 
TO226AB 


'oss 
MIN—MAX 


(mA) 


TO226AB 
TO’ 
TO18 
TO18 
TO18 


TO18 
TO18 
TO226AB 
TO18 
TO18 


TO18 
TO18 
TO18 
TO226AB 
TO18 


NOTES 


PIN CIRCLE 
PIN CIRCLE 


PIN CIRCLE 


PIN CIRCLE 
PIN CIRCLE 


JAN + TX AVL. 
PIN CIRCLE 
PIN CIRCLE 
PIN CIRCLE 


PIN CIRCLE 
JAN,TX AVAIL 


JAN + TX AVAIL, 


PIN CIRCLE 
JAN,TX AVAIL 


JAN + TX AVAIL. 


PIN CIRCLE 
JAN,TX AVAIL 


JAN + TX AVAIL, 


~ 


RATED | RATED DEVICE RATED 
POLARITY Ig Voeo NUMBER Yoso 
(A) Md) 
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TIP50 
TIP110 
TIP114 
TIP112 
TIP31 


TIP31A 
TIP31B 
TIP31C 
TIP31D 
TIP31E 


TIP31F 
TIP75 
TIPS1 
TIP75A 
TIP52 


TIP75B 
TIPS3 
TIPS4 
TIP75C 
TIP120 


TIP121 
TIP122 
TIP41 

TIP41A 
TIP41B 


TIP41C 
TIP41D 
TIP41E 
TIP41F 
TIP150 
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TIP151 
TIP152 
TIPS5A 
TIPS6A 
TIPS7A 


8888 


TIPS8A 
TIP100 
TIP101 

TIP102 
TIP33 


TIP33A 
TIP140 
TIP33B 
TIP 141 
TIP33C 


TIP33D 
TIP33E 
TIP33F 
TIP142 
BU180 


TIP160 
BU124 
TIP 161 
TIP 162 
BU180A 


88eg 
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5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
75 
75 
75 
75 
8 
8 
8 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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“Total dissipation at case temperature of 100°C. 


RATED 


es ae au 
MAX (MHz) 


1000—20K 
20—100 


| ESISTWELOAD SWITCHING | LOAD SWITCHING 


0.5 


hort 
TYP( j18) 


1 2@ 
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PACKAGE 
BS 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
_TO220AB 


7022088 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO218AA 
TO220AB 
TO218AA 


TO220AB 
TO218AA 
TO218AA 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO220AB 
TO220AB 
TO220AB 
TO218AA 


TO218AA 
TO218AA 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO218AA 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO21BAA 
TO218AA 
TO218AA 
TO218AA 


ee 
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RA 
POLARITY} Io 
(A) 


aoe wa oe 
Sei aio eaten ada ee ee ee ee 


Yoeo 
(Vv) 


DEVICE 
NUMBER 


TIP73 
TIP73A 

TIP3055 
TIP73B 
TIP73C 


TIP35E 
TIP3SF 
TIP30 

TIP30A 
TIP30B 


TIP30C 
TIP30D 
TIP30E 
TIP3OF 
TIP115 


TIP116 
TIP117 
TIP32 

TIP32A 
TIP32B 


TIP32C 
TIP32D 
TIP32E 
TIP32F 
TIP125 


TIP 126 
TIP 127 
TIP42 

TIP42A 
TIP42B 


TIP42C 
TIP42D 
TIP42E 
TIP42F 
TIP105 


TIP 106 
TIP 107 
TIP34 

TIP34A 
TIP 145 


TIP34B 
TIP 146 
TIP34C 
TIP34D 
TIP34E 


TIP34F 
TIP 147 
TIP74 
TIP74A 
TIP2955 


TIP74B 
TIP74C 
TIP36 

TIP36A 
TIP36B 


TIP36C 
TIP36D 
TIP36E 
TIP36F 


RATED 


Power transistors: Plastic case 


RATED 
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TYP( 418) | TYP( 48) 
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PACKAGE 


TO220AB 
TO220AB 
TO21B8AA 
TO220AB 
TO220AB 


TO218AA 
TO218AA 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO218AA 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220A8 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO218AA 
TO218AA 
TO218AA 
TO218AA 


TO218AA 
TO218AA 
TO220AB 
TO220A8 
TO21BAA 


TO220AB 
TO220AB 
TO218AA 
TO218AA 
TO21BAA 


TO21BAA 
TO218AA 
TO21BAA 
TO218AA 
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RATED | RATED DEVICE re 
poarity| 'c Voeo NUMBER Voso Py MIN-—-MAX a 
(A) ™) (VY) ww) (a) 


Bs SSFsSiSSBss 


SSSSSSslssses|SSSLSlSxss 
ssxsesl/sseesy 


BSS|ssssslsss 


88 


888 


SSSESBSSSslSSses 


S8SselSseseslsegagz 


225 


RATEO RATEO RESISTIVE-LOAD SWITCHING 


‘on lott ale 
TYP( ws) | TYP (4.5) 


2N3902 
TIPS75 
TIPS75A 
2N5838 
2N5839 


TIPS758 
2N5840 
TIPS75C 
OTS410 
OTS411 


2N4913 
2N5068 
2N5869 
2N4914 
2N5069 


140 
400 
Bu108 1500 9 
2N5758 100 86 
2N5759 120 86 
2N5760 140 86 
BUSOO 1500 30 
60 65 
80 65 
400 40 
400 40 
500 40 
350 100 
400 100 
450 100 
500 100 
500 71 
2N6307 600 71 
2N6308 700 71 
MJ2840 60 86 
2N5877 60 86 
2N3713 80 85 
2N3715 80 85 
TIP640 60 100 
MJ3000 60 86 
MJ2841 80 88 
2N5878 80 86 
2N3714 100 85 
2N3716 100 85 
TIP641 80 100 
MJ3001 80 86 
TIP642 100 100 
2N3442 160 86 
2N6262 170 86 
BuY69C 500 57 
BUY70C 500 42 
2N6249 300 100 
2N6250 375 100 
TIPS62 300 100 
TIP660 320 80 
BUY69B 800 57 
BUY70B 800 42 


TIP661 


8 


Ce NS dé 


RATED | RATED 


POLARITY | Ig 
(A) 


10 
10 
10 
10 
10 


7 DEVICE 
a NUMBER 


2N6251 
TIP662 
BUY69A 
BUY70A 
TIPS63 


2N6057 
2N6058 
2N6360 
2N6059 
MJ2801 


2N6253 
2N6470 
2N5881 
2N6471 
2N5882 


2N6472 
2N6371 
MJ4033 
2N6359 
MJ4034 


2N5629 
MJ4035 
2N6302 
MJ6302 
2N5630 


2N5631 
2N6257 
2N5303 
2N5885 
2N5886 


2N3771 
2N5301 
2N6326 
2N3772 
2N5302 


2N6327 
MJ802 
2N6328 
MJ490 
MJ491 


MJ4010 
MJ4011 
MJ2267 
2N4901 
2N4904 


MJ2268 
2N4902 
2N5867 
2N4905 
2N4903 


2N5871 
2N5872 
MJ2940 
2N5875 
2N3789 


2N3791 
TIP605 
TIP645 
MJ2500 
MJ2941 


RATED 


Voso 
) 


450 
380 
1000 


RATED 


750—18K 
15—60 


tr } RESISTIVELCAD SWITCHING | } RESISTIVELCAD SWITCHING | SWITCHING 


MIN is, lott Blo 
{MH2) TYP( 25) } TYP us} (A) 


= 
& 


= 
@ 


6 
6 
8 
8 
8 
8 
8 
10 
10 
10 


Es “sfeoee 


1 
1 
6 
6 
6 
6 
8 
3 
4 
6 
4 
6 
4 
8 
10 
8 
10 
8 
10 
8 
8 
8 
8 
8 
10 
10 
10 


PACKAGE 


nt ne ee 


POLARITY | Ig 


10 80 2N5876 80 86 

10 80 2N3790 80 85 

10 80 2N3792 80 85 

10 80 TIP606 80 80 

10 80 TIP646 80 100 

10 80 80 86 1000— 

10 100 100 80 1000— 

10 100 100 100 1000— 

10 110 110 71 20—100 

12 60 60 86 750—18K 

12 80 80 86 6 

12 100 100 86 6 

15 40 50 65 8 

15 50 50 71 4 

15 60 70 86 4 
60 2N5879 60 91 6 
70 2N6246 70 71 7 
80 2N5880 80 91 8 
90 2N6247 90 71 6 
60 MJ4030 60 86 10 

16 80 MJ4031 80 86 10 

16 100 MJ4032 100 86 

25 60 2N5883 60 114 

25 80 2N5884 80 

30 40 2N4398 40 

30 40 MJ450 40 

30 60 2N6329 60 

30 60 2N4399 60 

30 80 2N6330 80 

30 90 MJ4502 100 

30 100 2N6331 100 


RATED | RATED DEVICE RATED RATED ty 
VoEo NUMBER Yoso Py MIN—MAX Blo MIN ton tort 
(A) ™) ™ a) (A) (MHz) TYP( 3:8) | TYP( 28) 
07 18 


RESISTIVE-LOAD SWITCHING 


100°C INDUCTIVE 
DEVICE RATED Voe@lollyg = 5 SWITCHING 
MAXIMUM PA 
NUMBER V\BRICBO er) ee CKAGE 


TIPL760 TO-220AB 
TIPL761 TO-218AA 
TIPL751 ; 10.3 

TIPL760A ; T0-220AB 
TIPL761A TO.218AA 


TIPL751A ; TO-3 
TIPL762 . TO-218AA 


TIPL752 \ . TO-3 
TIPL762A . TO-218AA 


TIPL752A z .! TO-3 
TIPL763 . TO-218AA 


TIPL753 . . TO-3 
TIPL763A . TO-218AA 


TIPL753A ; . TO-3 
TIPL765 . TO-218AA 


TIPL755 . TO-3 
TIPL765A . TO-218AA 
TIPL755A . TO-3 
TIPL757 . TO-3 
TIPL757A . TO-3 


*Total dissipation at case temperature of 100°C. 


RATED 
ViBA\CEO 


(Y) 


“Inductive switchirg at 25°C 


DEVICE 
NUMBER 


TIPL790 
TIPL785 
TIPL775 
TIPL790A 
TIPL785A 


TIPL775A 
TIPL780 
TIPL781 
TIPL780A 
TIPL781A 


100°C INDUCTIVE 


POWER SVIITCHING 


Voe@' olla =§ 
MAXIMUM 


RATED 


v ey) t t 
(BR)CBO - svi 8) | 'xol jes) 


28 
rs 
10 
10 
10 


High-energy darlingtons: 550V 


yf 


me £0$. RATED 


POLARITY 


RATED 
Vor & Yarm 


TIPL784 
TIPL774 


DEVICE 
NUMBER 


TIC106Y 
TIC106F 
TIC106A 
TIC106B 
TIC106C 


TIC106D 
TIC116F 
TIC122F 


TIC116A 
TIC116B 


TIC122B 
TIC116C 
TIC116D 
TIC122D 
TIC116E 


TIC122E 
TIC116M 
TIC126F 
TIC126A 
TIC126B 


TIC126C 
TIC126D 
TIC126E 
TIC126M 


120 
175 


Vog@iollg =6 
MAXIMUM 


RATED 


ENERGY 
(m)) 


Nance. 
i ica 


RATED 


' PACKAGE 
TSM 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
TO220AB 


FORWARD PULSE 


PACKAGE 


TO-220AB 
TO-218AA 
TO-3 
TO-220AB 
TO-218AA 


TO-3 
TO-220AB 
TO-218AA 
TO-220AB 
TO-218AA 


TO-218AA 
TO-3 


vere et nt aR RR oe ae ee re Pee Ao rae en 


pr le SE a a a Bie CE ee 


Thyristors: Triacs 


pevice | RATED let MAXIMA) Vota MAX (V) 


MT2+ + - MAX 
2 2 


+ 
TIC206A 10 
TIC206B 10 2 
TIC206D 10 2 
TIC216A 10 2.2 
TIC216B 2.2 


NUMBER | 'tsm [uT2+] 4 
G+ = 


TO220AB 

2 T0220AB 

2 TO220AB 
22 TO220AB 
22 TO220AB 
TIC216D 
TIC226B 
TIC226D 
TIC226E 
TIC226M 


TIC236B 
TIC236D 
TIC236E 
TIC236M 
TIC246B 


TIC246D 
TIC246E 
TIC246M 
TIC253B 
TIC253D 


TIC253E 
TIC253M 
TIC263B 
TIC263D 
TIC263E 
TIC263M 


TO220AB 
TO220AB 
TO220AB 
TO220AB 
TO220AB 


TO220AB 
TO220AB 
TO220AB 
T0220AB 
JO220AB 


TO220AB 
TO220AB 
TO220AB 
TO218AA 
TO218AA 


TO21B8AA 
TO21BAA 
TO218AA 
TO218AA 
TO218AA 
TO21BAA 


TUTE) 
Diode Arrays - 


SSSSSS/SSSSSiSssss/Sssysu 
SSSSSsl seygss/sysggslsssga 
SSSSSS/SSSSSlSSsssiSsssss| sesss 
SSSSSSISSSSSiSssssiSssss| Sssss 


1 
DEVICE ” 
NUMBER TYPE.OF ABR MAX Ge av, Max | PACKAGE NOTES 
(ns) (mA) | (mA) (Vv) ™) (nA) 
= : mz 
CP9 
cP9 
cro 
cpg 
cpg 


&-DIODE COMMON CATHODE 
8-DIODE COMMON CATHODE 
8-DIODE COMMON ANODE 
8-DIODE COMMON ANODE 
16-DIODE CC AND CA 


TID122 
TID123 
TID124 
TID125 


16-DIODE CC AND CA 
DUAL 10-DIODE CC AND CA 
DUAL 10-DIODE CC AND CA 
DUAL 8-DIODE CC AND CA 
DUAL 8-DIODE CC AND CA 


16-DIODE CC AND CA 
16-DIODE CC AND CA 
7 INDEPENDENT DIODES 
7 INDEPENDENT DIODES 
DUAL 4-DIODE CC 


TID135N 
TID136N 
TID139N 
TID140N 
TIDI41N 


TID142N 
TID143N 
TID144N 


DUAL 4-DIODE CC 
DUAL 4-DIODE CA 
DUAL 4-DIODE CA 


Tee 


Military Products 
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Overview 
Texas Instruments Military program offers high reliability integrated circuits covering a complete product spectrum. 
The program is designed to meet and support Military processing requirements. Processing to JM-38510 (JANB) and 
MIL-Standard-883 Class B assures the user of quality products and reliable performance. 
Devices are available in ceramic dual-in-line, flatpack and chip carrier packaging alternatives to allow for maximum 
flexibility in system use. 
PRODUCT LINE PROCESSING FLOWS NUMBER OF 
DEVICES AVAILABLE 


DIGITAL LOGIC SN, SNJ (/883B), JANB 
Future Products 


[UINEAR | _ SN, SNJ (8898), JANB__[ INTERFAGE, CONTROL [185 
E, N (/883B), JANB 9900, 9989, 9960, 9965 hae laa 


The following pages provide information on product nomenclature and screening requirements. Electrical and 
mechanical parametric specifications are available for review in the appropriate Texas Instruments data books. 


Additional information is available in the High Reliability Integrated Circuits brochures (see page 117 to order) or by 
contacting your local TI authorized distributor or TI sales office. 
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Military Products 
Processing Flow Features 


JAN-JM38510/JANB TI SNJ JEDEC Screening 
Qualified STD* 883 Class B 
© Qualified per MIL-M-38510 Class B. ¢ Approximately one-half the cost of JAN-qualified I/Cs. 
¢ Produced per MIL-STD-883 and MIL-M-38510 Class B and ¢ Tested and marked per appropriate DESC minispec.** 
appropriate slash sheets. ¢ Produced under MIL-M-38510 guidelines with all chips 
e Produced in DESC-certified domestic production facility. manufactured in a DESC-certified domestic front-end 
facility. 
e Fully tested per MIL-STD-883 Rev. B Method 5004 
Class B. 


¢ Tested for 2% Burn-in PDA (Digital Products). 


¢ Electrical and mechanical characteristics per TI data 
sheets. 


¢ Includes 100% functional test at temperature extremes. 
* Includes 100% AC testing of switching characteristics 
as specified in Tl data sheets. 


¢ Tested per MIL-‘STD-883 Method 5005 Class B Groups A, 
B, C and D. 


¢ Group A LTPD tighter than MIL-STD-883. 
¢ Group A tested by inspection lot. 


¢ Group B, C and D testing interval same as 
JAN requirements. 


* Group B,C and D generic data available per 
TI brochure CB-159. 


¢ Available in broad digital spectrum including SSI, MSI 
and LSI circuits. 


¢ ach lot includes Certificate of Compliance Group A 


PACKAGES AVAILABLE Summary Report. 


MILITARY PRODUCTS 
PACKAGE PACKAGE LINEAR! BIPOLAR | MOS 
DESCRIPTION TYPE DIGITAL | INTERFACE | MEMORY |MEMORY 
Ceramic Dip J 
JG 
4 Side Braze Ceramic 
| | Dip JD 
: Ceramic Flat Pack Ww 
| wc 
Single Layer Square 
Chip Carrier 
4 Three Layer Square 
5 Chip Carrier 


28- and 32-pad 
Memory Rec- 
tangular Package 


"Per Jedec Publication 101 Screening Standard 
**Desc Minispec applicable when TI Is listed as approved source 


18- and 20-pad 


Memory Rec: 
tangular Package 


/ 
af 
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SCREENING AND LOT CONFORMANCE-CLASS B 


JBP or SNJ/6S3B 
SCREEN JAN QUALIFIED MOS SMJ 8838 JEDEC SCREENING STD* 
METHOD ROMT METHOD RQMT METHOD ROMT 


intemal Visual (Precap) 2010 Condition B 100% 2010 Condition B 100% 2010 Condition B 100% 
and 38510, Note 1 and 38510, Note 1 38510, Note 1 


Stabilization Bake 1008 1008 1008 
24 Hours 24 Hours Minimum 24 Hours 
Test Condition C Test Condition D, Test Condition C 
Note 2 


Temperature Cycling 1010 Condition C 100% 1010 Condition C 100% 1010 Condition C 100% 
Constant Acceleration 2001 Condition E 100% 2001 Condition D 100% 2001 Condition E 100% 
(Min.) In Y, Plane (Min) in Y, Plane (Min.) in Y; Plane 
Seal Fine & Gross 1014 100% 1014 5X 108 100% 
Condition C2 
Interim Electrical Jan Slash Sheet As applicable | TI Data Sheet TI Data Sheet As applicable 
Electrical Specs Electrical Specs Electrical Specs 


1015 1015 Condition D 1015 
125°C Minimum 160 Hrs. @ 125°C 125°C Minimum 
PDA = 10% 


Jan Slash Sheet 
Electrical Specs 


Burn-in Test 


TI Data Sheet 
Electrical Specs 


Tl Data Sheet 
Electrical Specs 


Final Electrical Tests 
(a) Static Tests 
(1) 25°C (Subgroup 1, Tab‘« 1.5005) 
(2) Max and Min Rated Operating Temp. 
(Subgroups 2 and 3 Table 1.5005 
(b) Dynamic Tests and Switching Tests 
(1) 25°C (Subgroups 4 & 2 Table 1.5005) 
(2) Max and Min Rated Operating Temp. 
(Subgroups 5,6,10 and 11, Table 1.5005) 
(c) Functional Tests 
(1) 25°C (Subgroup 7, Table 1.5005) 
(2) Max and Min Rated Operating Temp. 
(Subgroup 8, Table 1.5005) 


Quality Conformance Inspection 
Group A, 
{a) Static 

(1) 25°C (Subgroup 1) 

(2) Temp. (Subgroup 2 & 3) 
(b) Switching 

(1) 25°C (Subgroup 9) 

(2) Temp. (Subgroup 10 & 11) 
(c) Functional 
(1) 25°C (Subgroup 7) 


5005 Class B, LTPD 
Note 4 


5005 Class B 


5005 Class B, 1 Week Package 
Note 5 Prod. 

5005 Class B, 13 Weeks Prod. 
Note 5 

5005 Class B 6 Months Package] 5005 Class B, 6 Months Package 
Prod. Note 5 Prod. 


5005 Class B, 1 Week Package 
Note 5 Prod. 

5005 Class B, 13 Weeks Prod. 
Note 5 

5005 Class B, 6 Months Package 
Note 5 Prod. 


5005 Class B Insp. Lot 
Note 6 


13 Weeks Prod. 


5005 Class B 


External Visual 


*Per JEDEC Publication 101 Screening standard 

Note 1 Per MIL-STD-883 method 5004 paragraph 3.3, alternate screening at manufacturer option 

Note 2 These requirements are satisfied by 48 hour Data Retention Bake @ 200°C 

Note 3 100% functionally tested at temperature extremes 

Note 4 Group A report included with shipment 

Note 5 Group A per 5005 generic data available for groups B, C, D per CB159 

Note 6 Per MIL-M-38510 method 5005 paragraph 3.5.2 alternate screening at manufacturer option except group B(4). 
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3. Package Type 


aE 


HOW TO ORDER ) 


DIGITAL LOGIC NOMENCLATURE 


EXAMPLE: SNJ 54LS00 FC 
1. Prefix 


Must contain three or four letters 
SNJ — MIL-STD-883B, JEDEC Standard 101 
JANB — JM38510/JANB Qualified, Note 1 


2. Circuit Designator 


Must contain four to eight digits 

54 -— Standard TTL Circuits 

54H — High-speed TTL 

54L — Low-power TTL 

54LS — Low-power Schottky TTL 

54S — Schottky TTL 

54ALS — Advanced Low-power Schottky TTL 
54AS — Advanced Schottky 


Must contain one or two letters 


BIPOLAR MEMORY NOMENCLATURE 


These two digits 
comprise the 
series designation 


JBP 2 8 S$ 8 6 M J 


Prefix ee | i Package Type 


J = ceramic dual-in-line 
JBP - MIL-STD-883B 


FC/FDIFE = ceramic chip carrier 
JEDEC standard 101 


JANB — JM 38510/JANB 
Qualified, Note 1 


Temperature Range 
No designator 0°C to 70°C 
E -40°C to 85°C 


M - 55°C to 125°C 
Generic Programming Family 


1- Single level 3- Oxide Isolated Pack Size* 
2- Double level 4-Other —_ 
Output Word Width 
40r8 


Row spacing In inches 


(millimeters) 


Output Type 


n 


standard three-state 


u 


opv,DUurmn 
" a 


4 
0 


power-down three-state 03 = 256 bits 
fegistered three-state 1 = 1,024 bits 
power-down and registered 2 = 2,048 bits 
three-state 4 = 4,096 bits 
latched three-state 8 = 8,192 bits 
SA = standard open-collector 16 = 16,384 bits 
LA = low-power open-collector 32 = 32,768 bits 


PA = power-down open-collector 

RA = registered open-collector 

OA = power-down and registered 
open-collector 

TA = latched open-collector 


chip carrier (FC, FD, or FE), and should be 


Note 1, Where devices are qualified under Military specification MIL-M-38510 


Soap ey 
low-power three-state Bit Complexity (7,62) (10,16) (15,24) 


* Package size designation is not applicable with 


teplaced with the letter X for this package type. 


Me ATT DA IAI ITI AIE AEE GLE OA EN 


y 


pp REE AA RS ALE SDE LAD LILLE LLL EDN LRELES LLLP EEEDAD LSID ENA DEAN SLE REN AED ARES AAI OR, 
, 


& 


HOW TO ORDER 


MOS MEMORY NOMENCLATURE 


EXAMPLE: SMJ 2564 -45 JD M 


1. Prefix 


Must contain three or four letters 
SMJ —- MIL-STD-883B, JEDEC Standard 101 


2. Circuit Designator 


Must contain four or five characters 

All standard types have four digits 

All low-power versions have five characters 

examples:Standard 32K EPROM — 2532 
Low-power 32K EPROM — 25L32 


3. Access Time 


STP aN Re Tnrecmarteencnmnnenn eee eee mate -_ 


Device types are available with various speeds 


4. Package Type 
Must contain one or two letters 


5. Temperature Range 


Must contain one letter only 
M -55to + 125°C 
S -55to +7100°C 


E -—40 to +85°C 
L 0 to +70°C 


LINEAR AND INTERFACE NOMENCLATURE 


EXAMPLE: JANB 55108A J 1883B 


Must contain three or four letters 

TL—-TI Linear Control Products 

SNJ — MIL-STD-883B , JEDEC Standard 101 
JANB — JM38510/JANB Qualified, Note 1 


2. Circuit Designator 
including temperature range 
Must contain three to seven characters 
(from individual data sheets) 
examples: 022M, 55450B, 78705M 


3. Package Type 


Must contain one or two letters 
(From pin connection diagram on Individual data 
sheets) 


4. Screening and Lot Conformance 


/883B — MIL-STD-883B Method 5004 Class B 
(Not used with part numbers having a JANB or an SN 
Prefix) 


Note 1. Where devices are qualified under Military Specification MIL-M-38510 
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SYSTEMS PRODUCTS — HOW TO ORDER 


DRAM Module Nomenclature 


Multiple 4164’s in chip carrier packages mounted on ceramic dual-in-line substrate. 


EXAMPLE: SMJ 4 4 4164-20 M 


1. Prefix 


Must contain three letters 
SMJ — MIL-STD-883B 


2. Word Width 


| 

One digit only ' 
1,2 of 4 

3. Number Devices Per Unit | 


One Digit Only 
2or4 


4. Device Type 


Contains four or five 
characters 


5. Access Time 
Available with various speeds 


6. Temperature Range 


Must contain one letter only 
—55 to + 125°C 
-—55 to + 100°C 
-40 to +85°C 
Oto +70°C 


rHmnzs 


MICROPROCESSOR 


The SBP9900 family features memory-to-memory architecture and Bipolar 2b technology enabling it to operate over the full military 
temperature range. The SBP9989 is a second generation 16-bit microprocessor offering three times the performance of its 
predecessor, the SBP9900A. The SBP9989 fully supports interrupt intensive applications, including high level languages and multi- 
tasking, with designed-in multi-processor support. Downward compatability is maintained such that all SBP9900 software executes 
on the SBP9989 without change. 


How to Order: 


SBP9SO00ANUJ-1 JD 
SBP9989NJ JD 


For specifications on these devices, see page 15 in the Microcomputer section. 


Texas Instruments 
Product Enhancement Program 
PEP 


Reliability is... 

a measurement of how well an initially good device 
will perform over time to its specified characteris- 
tics. Semiconductor failures primarily occur during 
the early life phase, a low failure rate can be 
expected until the wear-out phase is eventually 
reached. Overall system reliability is improved if 
these early life failures are removed prior to system 
use. 


Quality is... 
a products’s degree of conformance to its specified 
parameters. It pertains to the probability of 
defective units existing in a given lot when received 
by the user. Although zero percent defective is a 
goal, there will usually be some percentage of 
defective units in any lot of mass produced items. 
The number of defective units received by the user 
is a function of the outgoing inspection criteria 
used by the supplier. 


The Product Enhancement Program (PEP) is an effective approach to lower total system cost. 
Three levels of 100% processing — PEP 1, 3, 4 provide you with the optimum material for your 
application. A brief description of this program is shown below. 


PEP 100% Processing Schedule 


METHOD/CONDITION | PEP 1 | PEP3 | PEP 4 | RESULTING IN 
PEP specification aos a ale a PEP starting material 


MIL-STD-883B, Method cra era ere Temperature stress 


1010, 10 cycle 0°C to of bonds/package 
100°C 100% | 100% | 100% 


PROCESS STEP 


Symbolization 


Temperature 
Cycle 


100°C 


Removal of initial and 
temperature cycle 
related rejects 


Continuity 
Test 


Ensured electrical 
limits including 

functional test at Voc 
max and min limits 


100% | 100% | 100% 


Functional and 100°C (Notes 1 and 2) 
DC Parametric 


Test 


100% 


Acceleration of early 
life failures 


MIL-STD-883B, Method 
1015, 168 hrs at 125°C 
or accelerated using 

0.96 ev activation energy 


Fine Leak MIL-STD-883B, Method 100% Removal of hermetic 
1014 rejects 
Functional and | 70°C (Note 2) 100% | 100% Removal of early life 
DC Parametric 2% Burn-In PDA for failures 
Test all TTL logic families 
Final QA 100% | 100% | 100% | Sample procedures 
Notes: 


Inspection provide guaranteed 
(1) Test limits used at 100°C are guardbanded to 0°C to 70°C data sheet limits. 


quality levels 


\ (2) Linear and Bipolar Memory functional and DC parametric testing is performed at 25°C and guardbanded to 0°C to 70°C. 
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INTEGRATED CIRCUITS PART NUMBER CODING 


Digital and Interface Circuits 


XXX XXXXX XXXK XXX PEP Level or Lead modification — See Table B 


Prefix 


Advanced Circuits 

Standard Circuits 

MIL STD-883 Method 5004 Level B 
MACH IV, Level 3, Bipolar Circuits 
JAN-Qualified Circuits, Level B 


Linear Control Circuits 


Prefix ae 


TL TI Linear Control Circuits 
*AM Advanced Micro Devices 
*DS National 
*LM National 
*MC Motorola 
*N, NE, SE Signetics 
*RC,RM Raytheon 
*SG Silicon General 
"pA Fairchild 
*ULN, UCN Sprague 


*Direct-replacement parts, usually Linear 
or Interface, for products initiated by 
other manufacturers. 


Ceramic DIP 


Side braze ceramic DIP 
Plastic power tab 


Plastic 3-lead 
Plastic DIP 
Plastic DIP 


Ceramic Flat Pack 

Metal Flat Pack 

Ceramic Flat Pack 

Plastic DIP, 24 pin 300 mil 
Ceramic Flat Pack 

Plastic DIP, 28 pin 400 mil 


2- to 4-character unique device 
designator, possibly including an 
A or B in the last position. 


Package — See Table A 
Family 


Series 


—55°C to 125°C 0°C to 70°C 


Description 


Standard TTL Circuits 

High-speed TTL 

Low-power TTL 

Low-power Schottky TTL 

Schottky TTL 

Standard Interface Circuits 
Advanced Schottky TTL 

Advanced Low-power Schottky TTL 
Advanced Circuits 


XXX XXXXX X a 


oS STD-883B Processing 


Package type—see table A 


Temperature Range 

(TL PREFIX) 
Unique device designator, 
possibly with an A or B 
in the last position. 


—55°C to 125°C 
—25°C to 85°C (some exceptions) 


—40°C to 85°C 
0°C to 70°C 


Packages 
Table B 


[Sati | Desrntion 


PEP Level 1 
PEP Level 3 
PEP Level 4 
Solder Dipped 


Single Layer Sq. Chip Carrier 
Multi Layer Sq. Chip Carrier 
Multi Layer Rect. Chip Carrier 
Ceramic Flat Pack 
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INTEGRATED CIRCUITS PART NUMBER CODING 


MOS Memories 
Package 


Ceramic dual-in-line 
Side-brazed ceramic 
Plastic dual-in-line 


Multilayer chip carrier 


os 
TMS AKAN RAARX Multilayer chip carrier 


/ 


Prefix for MOS Memories, and MOS 
Microprocessors and associated circuits 
SMJ PREFIX = JEDEC 
Standard MIL-STD-883B 


Temperature Range 


0°C to 70°C 
—25°C to 85°C 
—55°C to 125°C 


—55°C to 100°C 
Speed —40°C to 85°C 


35ns max access time 
45ns max access time 
55ns max access time 
70ns max access time 
120ns max access time 
150ns max access time 
200ns max access time 
250ns max access time 
300ns max access time 
350ns max access time 
450ns max access time 
500ns max access time 


Unique product 
identification number 


MOS Microprocessors 
Package 


J Ceramic dual-in-line 
eee JD = Side-brazed_ ceramic 
N Plastic dual-in-line 


wn 
TMS XXXXXXX—XX 
ee eae 


Prefix for MOS Memories, and MOS 
Microprocessors and associated circuits 


Speed 


Temperature Range 


Unique product 
identification number 


-40°C 10 85°C 
—25°C to 85°C 
O°C to 55°C 
0°C to 70°C 
-55°C to 125°C 
-55°C to 85°C 
Special Range 
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INTEGRATED CIRCUITS PART NUMBER CODING 


Bipolar PROMS 


TBP = standard prefix 
JBP = JEDEC standard 


See TI publication CB233 for detailed 


MIL-STD-883B 
SNJ processing 


These 


two digits 


comprise the 
series designation 


TBP s 


Prefix 


explanation and processing flow diagrams. 


Generic Programming Family 


1 — single level 

2 — double level 
3 — oxide isolated 
4 — other 


Output Word Width 


Output Type 

Ss = standard three-state 

L == low-power three-state 

P = _power-down three-state 

R= registered three-state 

D_ = power-down and registered 
three-state 

T = latched three-state 

SA = standard open-collector 

PA = power-down open-collector 

RA = registered open-collector 

DA = power-down and registered 
open-collector 

TA = latched open-collector 


Bit Complexity 


03 = 
1s 


16 = 
32 = 


256 bits 

1,024 bits 
2,048 bits 
4,096 bits 
8,192 bits 
16,384 bits 
32,768 bits 


MJ 
i Package Type 


J = ceramic dual-in-line 


N = plastic dual-in-line 
FC = single layer square chip carrier 
FD = multilayer square chip carrier 
FE = multilayer rect. chip carriar 


Temperature Range 


No designator 0°C to 70°C 
E -40°C to 85°C 
M —55°C to 126°C 
Package Size+ 
Row Spacing in 
Inches (Millimeters) 


No. of | 0.300 0.400 0.600 
Pins (7,62) (10,16) (15,24) 


16 
18 
20 
22 


BSR 


#Package-size designation is not applicable with 
ceramic flat-pack (W) and chip carrier (FC), 

and should not be replaced with the letter X for 
these packages types. 
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INTEGRATED CIRCUITS PART NUMBER CODING 


Military Products 


mcpeementemenesncrmsnmmemeere ener ott 


EXAMPLE: 5400 TTL NAND gate in ceramic dual-in-line package to 883 Class B 
with standard tin-plated leads. 


eJAN QUALIFIED 
(Tl JAN Ordering Code) 


@ T! SNS # SN 


© SNC/MACH-IV 


LEAD FINISH 


JAN TYPE Tl 


A SOLDER DIP 10 
B TINPLATE 00 
C/D* GOLD-PLATE 00 
x OPTIONALtT 


CASE OUTLINE 


JAN 38510 Tl 
CODE APP.C DESCRIPTION CODE 


JAN 
CODE 


JEREC MACH- 
STD.+ Iv 


F/P 1/4" x 1/4” 
F-3. 14 PIN F/P 3/16" x 1/4” 
D-1 14 PIN C DIP 

F-2. 14 PIN F/P 1/4" x 3/8” 
D-2. 16 PIN C DIP 

F-5 16 PIN F/P 1/4" x 3/8” 
A-1 8 PIN CAN (TO-99) 

F4 10 PIN F/P 1/4” x 1/4" 
A-2. 10 PIN CAN (TO-100) 

D-3 24 PIN C DIP 

F-6 24 PIN F/P 3/8" x 5/8” 
A-3 12 PIN CAN (TO-101) 

D-4 8 PIN C DIP 

D-5 40 PIN C DIP 
D-8 20 PIN C DIP 
D-6 18 PIN C DIP 
Cc DIP 


MIL-M-38510 SLASH SHEET 
AND DEVIDE TYPE 
SEE TABLE I! & II 


*PER MIL-M-0038510B, Class S. 
TtFinish at TI's option. 
+JEDEC SCREENING STD 


S<CDOVEAC-IANMOODD 
4 
. 
LP letes([ [reso] 


HOW TO ORDER 


f 
t 
{ 
SNJ JEDEC Screening STD SNC/MACH-IV JAN-Qualified 
Device: SN5400J Device: SN5400J Device: SN5400J 
Order: SNJ5400J Order: SNC5400J Order: JANB5400J 
Marking: SNJ5400J Marking: SNC5400J Marking: JM3851/00104BCB | 
5400/BCB JC 
Per JEDEC Publication 101 Screening STD. 
' 
Further information can be found In the Military products section on pages 95 to 100. 
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JM385 10/001018C8 
JM38510/00102BCB 
JM385 10/00103B8CB 
JM38510/001048CB 
JM38510/001058CB 


JM38510/001068CB 
JM38510/00107B8CB 
JM38510/00108BCB 
JM38510/001098CB 
JM385 10/00201BCB 


JM38510/00202BCB 
JM38510/00203BCB 
JM385 10/00204BEB 
JM38510/00205BCB 
JM38510/002068CB 


JM38510/00301BCB 
JM38510/00302BCB 
JM385 10/00303BCB 
JM38510/00401BCB 
JM385 10/00402BEB 


JM38510/00403BCB 
JM385 10/00404BCB 
JM385 10/00501BCB 
JM38510/00502BCB 
JM38510/00503BCB 


JM38510/00504BCB 
JM385 10/00602BEB 
JM385 10/00701BCB 
JM38510/00801BCB 
JM38510/00802BCB 


JM38510/00803BCB 
JM385 10/00804BCB 
JM385 10/07001BCB 
JM38510/07002BCB 
JM385 10/07003BCB 


JM38510/07004BCB 
JM38510/07005BCB 
JM385 10/07006BCB 
JM38510/07007BCB 
JM38510/07008BCB 


JM38510/10401BCB 
JM385 10/10402BCB 
JM385 10/10403BCB 
JM38510/10404BEB 
JM38510/10405BEB 


JM38510/30001BCB 
JM38510/30002BCB 
JM38510/30003BCB 
JM38510/30004BCB 
JM38510/30005BCB 


MILITARY PRODUCTS CROSS REFERENCE 
JM38510 SLASH SHEETS TO TI JANB PART NUMBER 


JANB5430J 
JANB5420J 
JANB5410J 
JANB54005 
JANB5404J 


JANB5412J 
JANBS401J 
JANB5405J 
JANB5430J 
JANB5472J 


JANB5473J 
JANB54107J 
JANB5476J 
JANB5474J 
JANB5470J 


JANB54405 
JANB5437J 
JANB5438J 
JANB5402J 
JANB5423J 


JANB5425J 
JANB5427J 
JANB5450J 
JANB5451J 
JANB5453J 


JANB5454J 
JANB5483J 
JANB5486J 
JANB5406J 
JANB5416J 


JANB5407J 
JANB5417J5 
JANB54S00J 
JANB54S03J 
JANB54S04J 


JANB54S05J 
JANB54S10J 
JANB54S20J 
JANB54S22J 
JANB54S30J 


JANB55107J 
JANB55108J 
JANB55114J 
JANB55115J 
JANB55113J 


JANB54LS00J5 
JANB54LS03J 
JANB54LS04J 
JANB54LS05J 
JANB54LS10J5 


JM38510/30006BCB 
JM385 10/30007BCB 
JM38510/30008BCB 
JM38510/30101BCB 
JM38510/30102BCB 


JM38510/30103BEB 
JM38510/301048CB 
JM38510/30105BCB 
JM38510/30106BEB 
JM38510/30107BEB 


JM38510/30108BCB 
JM38510/30109BEB 
JM385 10/30110BEB 
JM38510/302018CB 
JM38510/30202B8CB 


JM38510/30203BCB 
JM38510/30301BCB 
JM385 10/30302BCB 
JM38510/30303BCB 
JM385 10/30401BCB 


JM385 10/30402BCB 
JM38510/30501BCB 
JM38510/30502BCB 
JM38510/30601BEB 
JM38510/30602BEB 


JM385 10/30603BCB 
JM38510/30604BEB 
JM385 10/30605BCB 
JM38510/30606BCB 
JM38510/30607BEB 


JM385 10/30608BEB 
JM38510/30609BEB 
JM38510/30701BEB 
JM38510/30702BEB 
JM38510/30703BEB 


JM38510/30704BEB 
JM38510/30901BEB 
JM38510/30902BEB 
JM38510/30903BEB 
JM38510/30904BEB 


JM385 10/30905BEB 
JM38510/30906BEB 
JM385 10/30907BEB 
JM38510/30908BEB 
JM38510/31001BCB 


JM38510/31002BCB 
JM38510/31003BCB 
JM38510/31004BCB 
JM38510/31101BEB 
JM38510/31201BEB 


———— 


JANB54LS12J) 
JANBS4LS20J 
JANB54LS22J) 
JANB54LS73AJ 
JANB54LS74AJ 


JANBS4LS112AJ 
JANB54LS113AJ 
JANBS4LS114AJ 
JANB54LS174J 
JANB54LS175J 


JANB54LS107AJ 
JANB54LS109AJ 
JANB5S4LS76AJ 
JANB54LS40J 
JANB54LS37J 


JANB54LS38J 
JANB54LS02J 
JANB54LS27J 
JANB54LS266J 
JANB54LS51J 


JANB54LS54J 
JANBS4LS32J 
JANB54LS86J 
JANB54LS194AJ 
JANB54LS195AJ 


JANB54LS95BJ 
JANB54LS96J 
JANB54LS164J 
JANB54LS295BJ 
JAN B54LS395AJ 


JANB54LS165J 
JANB54LS166J 
JANB54LS138J 
JANB54LS139J 
JANBS4LS42J 


JANB54LS47J 

JANB54LS151J 
JANB54LS153J 
JANB54LS157J 
JANB54LS158J 


JANB54LS251J 
JANB54LS257AJ 
JANB54LS258AJ 
JANB54LS253J 
JANBS4LS11J 


JANB54LS15J 
JANBD54LS21J 
JANB54LS08J 
JANB54LS85J 
JAN B54LS83AJ 


JM38510/31202BEB 
JM38510/31301BCB 
JM38510/31302BCB 
JM38510/31303BCB 
JM38510/31401BEB 


JM38510/31402BEB 
JM38510/31403BCB 
JM38510/31501BCB 
JM38510/31502BCB 
JM38510/21503BEB 


JM38510/31504BEB 
JM38510/31507BEB 
JM38510/31508BEB 
JM38510/31509BCB 
JM38510/31510BCB 


JM38510/31511BEB 
JM38510/31512BEB 
JM38510/31513BEB 
JM38510/31601BEB 
JM38510/31602BEB 


JM38510/31603BEB 
JM38510/31604BEB 
JM38510/32003BCB 
JM38510/32004BCB 
JM38510/32102BCB 


JM38510/32201BEB 
JM38510/32202BEB 
JM38510/32203BEB 
JM38510/32204BEB 
JM38510/32301BCB 


JM38510/32302BCB 
JM38510/32401BRB 
JM38510/32402BRB 
JM38510/32403BRB 
JM38510/32501BRB 


JM38510/32502BRB 
JM38510/32503BRB 
JM38510/32504BRB 
JM38510/32601BEB 
JM38510/32602BEB 


JM38510/32701BEB 
JM38510/32702BCB 
JM38510/32703BEB 
JM38510/32801BCB 
JM385 10/32802BCB 


JM38510/32803BRB 
JM38510/32901BCB 
JM38510/33 106BEB 
JM38510/33107BEB 
JM38510/36001BEB 
JM38510/36002BEB 


JANB54LS283J 
JANB54LS13J 
JANB54LS14J 
JANB54LS132J 
JANB54LS123J 


JANB54L8221J 
JANB54LS122J 
JANBS4LS90J 
JANB54LS93J 
JANB54LS160AJ 


JANB54LS161AJ 
JANB54LS192J 
JANBS4LS193J 
JANBS4LS191J 
JANB54LS92J) 


JANBS4LS162AJ 
JANBS4LS 163A 
JANB54L8189J 
JANB54LS755 
JANB54L8278J 


JANB54L8259J 
JANB54LS375J 
JANBD54LS2905 
JANB54LS293J 
JANB54LS26J5 


JANB54LS365AJ 
JANB5S4LS366AJ 
JANB54LS367AJ 
JANB54LS368AJ 
JANB54LS125AJ 


JANBS4LS126AJ 
JANB54LS240J 
JANB54LS241J 
JANB54LS244J 
JANB54LS273J 


JANB54LS373J 
JANB54LS374J 
JANB54LS377J 
JANB54LS155J 
JANB54LS156J 


JANB54LS390J 
JANB54LS393J 
JANB54LS490J 
JANB54LS242J 
JANB54LS243J 


JANB54LS245J 
JANB54LS280J 
JANB25LS174J 
JANB25LS175J 
JANB54LS148J 
JANB54LS348J 
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ADC0808 
ADC0809 
AM26LS31 
AM26LS32A 
AM26LS32AM 
AM26LS33A 
AM26LS33AM 
AM26S10C 
AM26S10M 
AM26S11C 
BU108 
BU124 
BU180 
BU180A 
BUS500 
BUY69A 
BUY69B 
BUY69C 
BUY70A 
BUY70B 
BUY70C 
0S7831 
0S7832 
DS8820A 
0S8830 
0S8831 
DS8832 
OTS410 
DTS411 
HDSP6504 
HDSP6508 
JANB Series 
JANB Series 
JANBS4 Series 
JANBS54 Series 
JBP Series 
LM101A 
LM107 
LM111 
LM124 
LM139 
LM148 
LM158 
LM193 
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DEVICE 
NUMBER 


LM201A 
LM211 
LM218 
LM224 
LM239 
LM248 
LM258 
LM2900 
LM2901 
LM2902 
LM2903 
LM2904 
LM293 
LM301A 
LM306 
LM307 
LM311 
LM317 
LM318 
LM324 
LM324A 
LM3302 
LM337 
LM339 
LM339A 
LM340 
LM340-10 
LM340-12 
LM340-15 
LM340-18 
LM340-24 
LM340-5 
LM34046 
LM340-8 
LM348 
LM358 
LM3900 
LM3914 
LM3915 
LM393 
LS600 
MC1445 
MC1458 
MC1488 
MC1489 
MC1489A 
MC1558 
MC3303 
MC3403 
MC3423 
MC3446 
MC3470 
MC3470 
MC3486 
MC3487 
MC3503 
MC79LO00AC 
MC79L05AC 
MC79L12AC 
MC79L15AC 
MCT2 
MCT2E 
MJ1800 
MJ2267 
MJ2268 
MJ2500 
MJ2501 
MJ2801 
MJ2840 
MJ2841 


DEVICE 
NUMBER 


MJ2901 
MJ2940 
MJ2941 
MJ2955 
MJ3000 
MJ3001 
MJ3040 
MJ3041 
MJ3042 
MJ3430 
MJ4000 
MJ4001 
MJ4010 
MJ4011 
MJ4030 
MJ4031 
MJ4032 
MJ4033 
MJ4034 
MJ4035 
MJ450 
MJ4502 
MJ480 
MJ481 
MJ490 
MJ491 
MJ6302 
MJ802 
MPS—A05 
MPS—A12 
MPS—A13 
MPS—A14 
MPS—A20 
MPS—A42 
MPS—A43 
MPS—A70 
MPS—A92 
MPS—A93 
MPS—LS51 
MPS2923 
MPS2924 
MPS2925 
MPS2926 
MPS3391 
MPS3391A 
MPS3392 
MPS3393 
MPS3394 
MPS3395 
MPS3638 
MPS3638A 
MPS3702 
MPS3703 
MPS3704 
MPS3705 
MPS3706 
MPS3707 
MPS3708 
MPS3709 
MPS3710 
MPS3711 
MPS5172 
MPS6520 
MPS6521 
MPS6522 
MPS6523 
MPS6565 
MPS6566 
MPS6571 
N8T13 


DEVICE 
NUMBER 


N8T14 
N8T23 
N8T24 
N8T26 
N8T26A 
NE5534 
NE5534A 
NE555 
NES556 
NE592 
OP-07C 
OP-07D 
OP-07E 
RC4136 
RC4558 
RM4136 
RM4558 
SA555 
SBP9900A 
SBP9900ANJ-1 
SBP9989 
SBP9989NJ 
SE1000C 
SE1000P 
SE1004C 
SE1100C 
SE1400P 
SE2100P 
SE2130P 
SE2200P 
SE2400P 
SE5534 
SE555 
SE556 
SEB1000C 
SEB1000P 
SEB1004C 
SEB1100C 
SEB1100P 
SEB1400P 
SEB2100P 
SEB2130P 
SEB2400P 
$G3524 
SG3525A 
SG3527A 
SMJ Series 
SMJ Series 
SN5400 
SN5401 
SN5402 
SN5403 
SN5404 
SN5405 
SN5406 
SN5407 
SN5408 
SN5409 
SN5410 
SN54100 
SN54107 
SN54109 
SN54110 
SN54111 
SN54116 
SN5412 
SN54120 
SN54121 
SN54122 
$N54123 


ee 


DEVICE 
NUMBER 


SN54125 
SN54126 
$N54128 
$N5413 
$N54132 
SN54136 
SN5414 
SN54141 
SN54143 
SN54144 
SN54145 
$N54147 
SN54148 
SN54150 
SN54151A 
SN54152A 
SN54153 
SN54154 
SN54155 
SN54156 
SN54157 
SN54159 
SN5416 
SN54160 
SN54161 
SN54162 
SN54163 
SN54164 
SN54165 
SN54166 
SN54167 
SN54167 
SN5417 
SN54170 
$N54173 
$N54174 
SN54175 
SN54176 
$N54177 
SN54178 
$N54179 
SN54180 
SN54181 
SN54182 
SN54184 
SN54185A 
$N54190 
SN54191 
SN54192 
$N54193 
SN54194 
SN54195 
SN54196 
$N54197 
SN54198 
SN54199 
SN5420 
$N5422 
SN54221 
SN5423 
SN54246 
SN54247 
SN54248 
SN54249 
SN5425 
SN54251 
SN54259 
SN5426 
SN54265 
SN5427 


DEVICE 
NUMBER 


$N54273 
SN54276 
SN54278 
SN54279 
SN54279 
SN5428 
SN54283 
SN54284 
SN54285 
SN54290 
SN54293 
SN54298 
SN54298 
SN5430 
SN5432 
SN5433 
SN54365A 
SN54366A 
SN54367A 
SN54368A 
SN5437 
SN54376 
SN5438 
SN54390 
SN54393 
SN5440 
SN54425 
SN54426 
SN5442A 
SN5443A 
SN5444A 
SN5445 
SN5446A 
SN5447A 
SN5448 
SN5449 
SN54490 
SN5450 
SN5451 
SN5453 
SN5454 
SN5460 
SN5470 
SN5472 
SN5473 
SN5474 
SN5475 
SN5476 
SN5477 
SN5480 
SN5482 
SN5483A 
SN5485 
SN5486 
SN5490A 
SN5491A 
SN5492A 
SN5493A 
SN5494 
SN5496 
SN5497 
SN5497 
SN54ALSO0A 
SN54ALS01 
SN54ALS02 
SN54ALS03A 
SN54ALS04 
SNS54ALS05 
SNS54ALS08 
SN54ALS09 


Ps 
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Index 


DEVICE 
NUMBER 


SN54ALS10 
SN54ALS1000 
SN54ALS1000 
SN54ALS1002 
SN54ALS1002 
SN54ALS1003 
SN54ALS1003 
SN54ALS1004 
SN54ALS1005 
SN54ALS1005 
SN54ALS 1005 
SN54ALS1008 
SN54ALS 1008 
SN54ALS 1010 
SN54ALS1010 
SN54AL.51011 
SNS54ALS1011 
SN54ALS1029 
SN54ALS 1020 
SN54ALS1032 
SN54A1.S 1032 
SN54A1.5 1034 
SN544iS 1035 
SNS54ALS 109 
SNS4ALS11 
SN54AL.S112 
SNS54AL9113 
SNS54ALS114 
SN54ALS12 
SN54ALS1240 
SN54ALS1241 
SN54ALS1242 
SN54ALS1243 
SN54ALS1244 
SN54ALS1245 
SN54ALS133 
SN54ALS137 
SN54ALS138 
SN54ALS139 
SNS4ALS15 
SN54ALS151 
SN54ALS153 
SN54ALS157 
SN54ALS158 
SN54ALS160 
SNS54ALS161 
SN54ALS1616 


SN54ALS162 © 


SN54ALS1620 
SN54ALS1621 
SN54ALS1622 
SN54ALS1623 
SN54ALS163 
SN54ALS1638 
SN54ALS1639 
SN54ALS1640 
SN54ALS1641 
SN54ALS1642 
SN54ALS 1643 
SNS54ALS 1644 
SN54ALS 1645 
SN54ALS168 
SN54ALS169 
SN54ALS174 
SN54ALS175 
SN54ALS190 
SN54ALS191 
SN54ALS192 
SN54ALS193 
SN54ALS20A 


DEVICE 
NUMBER 


SNS54ALS21 
SN54ALS22A 
SN54ALS240 
SN54ALS241 
SN54ALS242 
SN54ALS243 
SN54ALS244 
SN54ALS245 
SNS54ALS245 
SNS4ALS251 
SN54ALS253 
SN54ALS257 
SN54ALS258 
SN54ALS259 
SN54ALS27 
SN54ALS273 
SNS54ALS28 
SNS4ALS299 
SN54ALS299 
SN54ALS30 
SN54ALS32 
SN54ALS323 
SNS4ALS323 
SN54ALS33 
SN54ALS352 
SN54ALS353 
SN54ALS37 
SN54ALS373 
SN54ALS373 
SN54ALS374 
SN54ALS38 
SN54ALS40 
SN54ALS465 
SN54ALS466 
SN54ALS467 
SNS4ALS468 
SNS54ALS521 
SN54ALS538 
SN54ALS540 
SN54ALS541 
SN54ALS560 
SN54ALS561 
SNS54ALS563 
SNS54ALS564 
SN54ALS568 
SN54ALS569 
SNS54ALS573 
SN54ALS574 
SN54ALS576 
SN54ALS580 
SN54ALS620 
SN54ALS621 
SN54ALS622 
SN54ALS623 
SN54ALS636 
SN54ALS637 
SN54ALS638 
SN54ALS639 
SN54ALS640 
SN54ALS641 
SN54ALS642 
SN54ALS643 
SNS54ALS644 
SN54ALS645 
SN54ALS688 
SN54ALS689 
SN54ALS74 
SN54ALS804 
SN54ALS804 
SN54ALS804 


AS A a Mi NE EN a NE i EE aN Babs 


DEVICE 
NUMBER 


SN54ALS805 
SNS54ALS805 
SN54ALS805 
SN54ALS808 
SN54ALS808 
SN54ALS808 
SN54ALS832 
SN54ALS832 
SN54ALS832 
SN54ALS857 
SN54ALS86 
SN54ALS873 
SN54ALS874 
SN54ALS876 
SNS54ALS880 
SN54AS1004 
SN54AS109 
SN54AS112 
SN54AS113 
SN54AS114 
SN54AS151 
SN54AS153 
SN54AS160 
SN54AS161 
SN54AS162 
SN54AS163 
SN54AS168 
SN54AS169 
SN54AS174 
SN54AS175 
SN54AS181A 
SN54AS230 
SN54AS231 
SN54AS240 
SN54AS241 
SN54AS242 
SN54AS243 
SN54AS244 
SN54AS251 
SN54AS253 
SN54AS280 
SN54AS352 
SN54AS353 
SN54AS373 
SN54AS373 
SN54AS374 
SN54AS533 
SN54AS534 
SN54AS573 
SN54AS574 
SN54AS576 
SN54AS580 
SN54AS598 
SN54AS640 
SN54AS641 
SN54AS642 
SN54AS643 
SN54AS644 
SN54AS645 
SN54AS74 
SN54AS800 
SN54AS800 
SN54AS800 
SN54AS801 
SN54AS802 
SN54AS802 
SN54AS802 
SN54AS804 
SN54AS804A 
SN54AS804A 


DEVICE 
NUMBER 


SN54AS805 
SN54AS805A 
SN54AS805A 
SN54AS808 
SN54AS808A 
SN54AS808A 
SN54AS830 
SN54AS832 
SN54AS832A 
SN54AS832A 
SN54AS836 
SN54AS850 
SN54AS857 
SN54AS859 
SNS4AS866 
SN54AS867 
SN54AS869 
SN54AS870 
SN54AS871 
SN54AS872 
SN54AS873 
SN54AS874 
SN54AS875 
SN54AS876 
SN54AS877 
SN54AS880 
SN54AS881A 
SN54AS882 
SN54AS883 
SN54AS884 
SN54AS885 
SN54AS886 
SN54AS888 
SN54AS888 
SN54AS889 
SN54AS890 
SN54AS891 
SN54AS894 
SN54H00 
SN54H01 
SN54HO4 
SN54H05 
SN54H10 
SN54H101 
SN54H102 
SN54H103 
SN54H106 
SN54H108 
SN54H11 
SN54H15 
SN54H183 
SN54H20 
SN54H21 
SN54H22 
SN54H30 
SN54H40 
SN54H50 
SN54H51 
SN54H52 
SN54H53 
SN54H54 
SN54H55 
SN54H55 
SN54H60 
SN54H61 
SN54H62 
SN54H71 
SN54H72 
SN54H73 
SN54H74 


DEVICE 
NUMBER 


SN54H76 
SN54H78 
SN54H87 
SN54L164 
SN54L192 
SN54L193 
SN54L90 
SN54L91 
SN54L93 
SN54L96 
SNS4L98 
SN54L99 
SN54LS00 
SNS54LS01 
SN54LS03 
SN54LS04 
SN54LS05 
SN54LS08 
SN54LS09 
SN54LS10 
SN54LS107A 
SN54LS109A 
SN54LS11 
SN54LS112A 
SN54LS113A 
SN54LS114A 
SN54LS12 
SN54LS122 
SN54LS123 
SN54LS1245 
SN54LS125A 
SN54LS126A 
SN54LS13 
SN54LS132 
SN54LS136 
SN54LS137 
SN54LS138 
SN54LS139 
SN54LS14 
SN54LS145 
SN54LS147 
SN54LS148 
SN54LS15 
SN54LS151 
SN54LS152 
SN54LS153 
SN54LS 155 
SN54LS156 
SN54LS157 
SN54LS158 
SNS4LS160A 
SNS4LS161A 
SN54LS162A 
SN54LS163A 
SNS4LS164 
SN54LS165A 
SNS54LS166A 
SN54LS169B 
SN54LS170 
SN54LS173A 
SN54LS174 
SN54LS175 
SN54LS18 
SN54LS181 
SN54LS183 
SNS4LS19 
SN54LS190 
SN54LS191 
SN54LS192 
SN54LS193 
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DEVICE 
NUMBER 


SN54LS194A 
SN54LS195A 
SN54LS196 
SN54LS197 
SNS54LS20 
SN54LS21 
SN54LS22 
SN54LS221 
SN54LS222 
SN54LS224 
SN54LS227 
SN54LS228 
SN54LS24 
SN54LS240 
SNS54LS241 
SN54LS242 
SN54LS243 
SN54LS244 
SNS54LS245 
SN54LS245 
SN54LS247 
SN54LS248 
SN54LS249 
SN54LS251 
SN54LS253 
SN54LS257 
SN54LS258 
SN54LS258 
SN54LS259 
SN54LS26 
SN54LS261 
SN54LS266 
SN54LS27 
SN54LS273 
SN54LS275 
SN54LS279 
SN54LS279 
SN54LS28 
SN54LS280 
SN54LS283 
SN54LS290 
SN54LS292 
SN54LS293 
SN54LS294 
SN54LS295B 
SN54LS297 
SN54LS298 
SN54LS298 
SN54LS299 
SN54LS299 
SN54LS30 
SN54LS32 
SN54LS320 
SN54LS321 
SN54LS322A 
SN54LS322A 
SN54LS323 
SN54LS323 
SN54LS33 
SN54LS347 
SN54LS348 
SN54LS352 
SN54LS353 
SN54LS354 
SN54LS355 
SN54LS356 
SN54LS357 
SN54LS365A 
SN54LS366A 
SN54LS367A 


DEVICE 
NUMBER 


SN54LS368A 
SN54LS37 
SN54LS373 
SN54LS373 
SN54LS374 
SN54LS375 
SN54LS377 
SN54LS378 
SN54LS379 
SN54LS38 
SN54LS381A 
SN54LS382 
SN54LS384 
SN54LS385 
SN54LS386 
SN54LS390 
SN54LS393 
SN54LS395A 
SN54LS396 
SN54LS398 
SN54LS398 
SN54LS399 
SN54LS399 
SN54LS40 
SN54LS42 
SN54LS422 
SN54LS423 
SN54LS424 
SN54LS424 
SN54LS440 
SN54LS441 
SN54LS442 
SN54LS443 
SN54LS444 
SN54LS445 
SN54LS446 
SN54LS447 
SN54LS448 
SN54LS449 
SNS4LS465 
SN54LS466 
SN54LS467 
SN54LS468 
SNS5S4LS47 
SN54LS48 
SN54LS481 
SN54LS481 
SN54LS49 
SN54LS490 
SN54LS51 
SN54LS54 
SN54LS540 
SN54LS541 
SN54LS55 
SN54LS55 
SN54LS590 
SN54LS591 
SN54LS592 
SN54LS593 
SN54LS595 
SN54LS596 
SN54LS597 
SN54LS598 
SN54LS600 
SN54LS601 
SN54LS602 
SN54LS603 
SN54LS604 
SN54LS604 
SN54LS605 


DEVICE 
NUMBER 


SN54LS605 
SN54LS606 
SN54LS606 
SN54LS607 
SN54LS607 
SN54LS608 
SN54LS610 
SN54LS611 
SN54LS612 
SN54LS613 
SN54LS620 
SN54LS621 
SN54LS622 
SN54LS623 
SN54LS624 
SN54LS625 
SN54LS626 
SN54LS627 
SN54LS628 
SN54LS629 
SN54LS63 
SN54LS630 
SN54LS631 
SN54LS636 
SN54LS637 
SN54LS638 
SN54LS639 
SN54LS640 
SN54LS641 
SN54LS642 
SNS54LS643 
SN54LS644 
SN54LS645 
SNS54LS646 
SN54LS647 
SN54LS648 
SN54LS649 
SN54LS651 
SN54LS652 
SN54LS668 
SNS4LS669 
SN54LS670 
SN54LS671 
SNS54LS672 
SN54LS673 
SN54LS673 
SN54LS674 
SN54LS674 
SN54LS681 
SN54LS682 
SN54LS683 
SN54LS684 
SN54LS685 
SN54LS686 
SN54LS687 
SN54LS688 
SN54LS689 
SN54LS690 
SN54LS691 
SN54LS692 
SN54LS693 
SN54LS696 
SN54LS697 
SN54LS698 
SNS54LS699 
SN54LS73A 
SNS54LS74A 
SN54LS75 
SN54LS76A 
SN54LS77 


DEVICE 
NUMBER 


SN54LS78A 
SN54LS83A 
SN54LS86 
SN54LS90 
SN54LS91 
SN54LS92 
SN54LS93 
SN54LS96 
SN54PL16L8 
SN54PL16R4 
SN54PL16R6 
SN54PL16R8 
SN54PL333 
SN54PL335 
SN54PL839 
SN54PL840 
SN54S00 
SN54S02 
$N54S03 
SN54S04 
SN54S05 
SN54S08 
SN54S09 
SN54S10 
SN54S11 
SN54S112 
SN54S113 
SN54S8114 
SN54S124 
SN54S132 
$N54S133 
SN54S134 
SN54S135 
$N54S138 
SN54S139 
SN54S140 
SN54S15 
$N54S151 
SN54S153 
SN54S157 
SN54S158 
SN54S 162 
SN54S163 
SN54S168 
SN54S169 
SN54S174 
SN54S175 
SN54S181 
SN54S182 
SN54S194 
SN54S195 
SN54S196 
SN54S197 
SN54S20 
SN54S22 
SN54S226 
SN54S226 
SN54S240 
SN54S241 
SN54S244 
$N54S251 
SN54S257 
SN54S260 
SN54S274 
SN54S275 
SN54S280 
SN54S8281 
SN54S283 
SN54S299 
SN54S299 


DEVICE 
NUMBER 


SN54S30 
SN54S32 
SN54S340 
SN54S341 
SN54S344 
SN54S37 
SN54S373 
$N54S373 
SN54S374 
SN54S38 
SN54S381 
SN54S40 
SN54S412 
SN54S428 
SN54S428 
SN54S428 
SN54S436 
SN54S437 
SN54S438 
SN54S438 
SN54S438 
SN54S481 
SN54S481 
SN54S482 
SN54S484 
SN54S485 
SN54S51 
SN54S64 
SN54S65 
SN54S74 
SN54S85 
SN54S86 
$N55107A 
$N55107B 
SN55108A 
SN55108B 
SN55109A 
SN55110A 
$N55113 
SN55114 
SN55115 
SN55116 
$N55117 
SN55118 
SN55119 
SN55121 
$N55122 
$N55138 
$N55140 
$N55141 
SN55142A 
SN55143A 
SN55152 
SN55154 
SN55158 
SN55160A 
SN55161A 
SN55182 
$N55183 
SN55189 
SN55189A 
SN55325 
SN55326 
$N55327 
SN55426B 
SN55427B 
SN55446 
SN55450B 
SN55450B 
SN55451B 


DEVICE 
NUMBER 


SN55451B 
SN55452B 
SN55453B 
SN55454B 
SN55461 
SN55462 
SN55463 
SN55464 
SN55471 
SN55472 
SN55473 
SN55474 
$N7400 
$N7401 
SN7402 
SN7403 
SN7404 
SN7405 
SN7406 
SN7407 
SN7408 
SN7409 
SN7410 
$N74100 
$N74107 
$N74109 
SN74110 
SN74111 
SN74116 
SN7412 
$N74120 
SN74121 
SN74122 
$N74123 
SN74125 
SN74126 
SN74128 
SN7413 
$N74132 
SN74136 
SN7414 
SN74141 
SN74142 
SN74143 
SN74144 
$N74145 
SN74147 
SN74148 
SN74150 
SN74151A 
SN74152A 
$N74153 
SN74154 
SN74155 
$N74156 
SN74157 
$N74159 
SN7416 
$N74160 
SN74161 
$N74162 
SN74163 
SN74164 
SN74165 
SN74166 
SN74167 
SN74167 
SN7417 
SN74170 
SN74172 


DEVICE 
NUMBER 


SN74173 
SN74174 
$N74175 
SN74176 
$N74177 
SN74178 
$N74179 
$N74180 
SN74181 
SN74182 
SN74184 
SN74185A 
$N74190 
$N74191 
SN74192 
SN74193 
SN74194 
SN74195 
SN74196 
$N74197 
SN74198 
SN74199 
SN7420 
SN7422 
$N74221 
SN7423 
SN74246 
SN74247 
SN74248 
SN74249 
SN7425 
SN74251 
SN74259 
SN7426 
SN74265 
SN7427 
SN74273 
SN74276 
SN74278 
SN74279 
SN74279 
SN7428 
SN74283 
SN74284 
SN74285 
$N74290 
SN74293 
SN74298 
SN74298 
SN7430 
SN7432 
SN7433 
$N74351 
SN74365A 
SN74366A 
SN74367A 
SN74368A 
SN7437 
SN74376 
SN7438 
SN74390 
$N74393 
SN7440 
SN74425 
SN74426 
SN7442A 
SN7443A 
SN7444A 
SN7445 
SN7446A 


DEVICE 
NUMBER 


SN7447A 
SN7448 
SN7449 
$N74490 
SN7450 
SN7451 
SN7453 
SN7454 
SN7460 
$N7470 
SN7472 
$N7473 
SN7474 
SN7475 
SN7476 
SN7477 
SN7480 
SN7481A 
SN7482 
SN7483A 
SN7484A 
SN7485 
SN7486 
SN7489 
SN7490A 
SN7491A 
SN7492A 
SN7493A 
SN7494 
SN7496 
SN7497 
SN7497 
SN74ALSO0A 
SN74ALS01 
SN74ALS02 
SN74ALS03A 
SN74ALS04 
SN74ALS05 
SN74ALS08 
SN74ALS09 
SN74ALS10 
SN74ALS1000 
SN74ALS1000 
SN74ALS1002 
SN74ALS1002 
SN74ALS1003 
SN74ALS1003 
SN74ALS1004 
SN74ALS1004 
SN74ALS1005 
SN74ALS1005 
SN74ALS1005 
SN74ALS1008 
SN74ALS1008 
SN74ALS1010 
SN74ALS1010 
SN74ALS1011 
SN74ALS1011 
SN74ALS1020 
SN74ALS1020 
SN74ALS 1032 
SN74ALS 1032 
SN74ALS1034 
SN74ALS 1035 
SN74ALS 109 
SN74ALS11 
SN74ALS112 
SN74ALS113 
SN74ALS114 
SN74ALS12 


DEVICE 
NUMBER 


SN74ALS1240 
SN74ALS1241 
SN74ALS1242 
SN74ALS1243 
SN74ALS1244 
SN74ALS1245 
SN74ALS133 
SN74ALS137 
SN74ALS138 
SN74ALS139 
SN74ALS15 
SN74ALS151 
SN74ALS153 
SN74ALS157 
SN74ALS158 
SN74ALS160 
SN74ALS161 
SN74ALS1616 
SN74ALS 162 
SN74ALS 1620 
SN74ALS1621 
SN74ALS 1622 
SN74ALS1623 
SN74ALS 163 
SN74ALS1638 
SN74ALS1639 
SN74ALS1640 
SN74ALS1641 
SN74ALS 1642 
SN74ALS1643 
SN74ALS 1644 
SN74ALS 1645 
SN74ALS168 
SN74ALS169 
SN74ALS174 
SN74ALS175 
SN74ALS190 
SN74ALS191 
SN74ALS192 
SN74ALS193 
SN74ALS20A 
SN74ALS21 
SN74ALS217 
SN74ALS218 
SN74ALS22A 
SN74ALS240 
SN74ALS241 
SN74ALS242 
SN74ALS243 
SN74ALS244 
SN74ALS245 
SN74ALS245 
SN74ALS251 
SN74ALS253 
SN74ALS257 
SN74ALS258 
SN74ALS259 
SN74ALS27 
SN74ALS273 
SN74ALS28 
SN74ALS299 
SN74ALS299 
SN74ALS30 
SN74ALS317 
SN74ALS318 
SN74ALS32 
SN74ALS323 
SN74ALS323 
SN74ALS33 
SN74ALS352 


DEVICE 
NUMBER 


SN74ALS353 
SN74ALS37 
SN74ALS373 
SN74ALS373 
SN74ALS374 
SN74ALS38 
SN74ALS40 
SN74ALS465 
SN74ALS466 
SN74ALS467 
SN74ALS468 
SN74ALS521 
SN74ALS538 
SN74ALS540 
SN74ALS541 
SN74ALS560 
SN74ALS561 
SN74ALS563 
SN74ALS564 
SN74ALS568 
SN74ALS569 
SN74ALS573 
SN74ALS574 
SN74ALS576 
SN74ALS580 
SN74ALS620 
SN74ALS621 
SN74ALS622 
SN74ALS623 
SN74ALS636 
SN74ALS637 
SN74ALS638 
SN74ALS639 
SN74ALS640 
SN74ALS641 
SN74ALS642 
SN74ALS643 
SN74ALS644 
SN74ALS645 
SN74ALS688 
SN74ALS689 
SN74ALS74 
SN74ALS804 
SN74ALS804 
SN74ALS804 
SN74ALS805 
SN74ALS805 
SN74ALS805 
SN74ALS808 
SN74ALS808 
SN74ALS808 
SN74ALS832 
SN74ALS832 
SN74ALS832 
SN74ALS857 
SN74ALS86 
SN74ALS873 
SN74ALS874 
SN74ALS876 
SN74ALS880 
SN74AS1004 
SN74AS 109 
SN74AS112 
SN74AS113 
SN74AS114 
SN74AS151 
SN74AS153 
SN74AS 160 
SN74AS161 
SN74AS 162 


DEVICE 
NUMBER 


SN74AS163 
SN74AS168 
SN74AS169 
SN74AS174 
SN74AS175 
SN74AS181A 
SN74AS230 
SN74AS231 
SN74AS240 
SN74AS241 
SN74AS242 
SN74AS243 
SN74AS244 
SN74AS251 
SN74AS253 
SN74AS280 
SN74AS352 
SN74AS353 
SN74AS373 
SN74AS373 
SN74AS374 
SN74AS533 
SN74AS534 
SN74AS573 
SN74AS574 
SN74AS576 
SN74AS580 
SN74AS598 
SN74AS640 
SN74AS641 
SN74AS642 
SN74AS643 
SN74AS644 
SN74AS645 
SN74AS74 
SN74AS800 
SN74AS800 
SN74AS800 
SN74AS801 
SN74AS802 
SN74AS802 
SN74AS802 
SN74AS804 
SN74AS804A 
SN74AS804A 
SN74AS805 
SN74AS805A 
SN74AS805A 
SN74AS808 
SN74AS808A 
SN74AS808A 
SN74AS830 
SN74AS832 
SN74AS832A 
SN74AS832A 
SN74AS836 
SN74AS850 
SN74AS857 
SN74AS859 
SN74AS866 
SN74AS867 
SN74AS869 


SN74AS870 
SN74AS871 
SN74AS872 
SN74AS873 
SN74AS874 
SN74AS875 
SN74AS876 
SN74AS877 


DEVICE 
NUMBER 


SN74AS880 
SN74AS881A 
SN74AS882 
SN74AS883 
SN74AS884 
SN74AS885 
SN74AS886 
SN74AS888 
SN74AS888 
SN74AS889 
SN74AS890 
SN74AS891 
SN74AS894 
SN74HO00 
SN74H01 
SN74H04 
SN74H05 
SN74H10 
SN74H101 
SN74H102 
$N74H103 
SN74H106 
SN74H108 
SN74H11 
SN74H15 
SN74H183 
SN74H20 
SN74H21 
SN74H22 
SN74H30 
SN74H40 
SN74H50 
SN74H51 
SN74H52 
SN74H53 
SN74H54 
SN74H55 
SN74H55 
SN74H60 
SN74H61 
SN74H62 
SN74H71 
SN74H72 
SN74H73 
SN74H74 
SN74H76 
SN74H78 
SN74H87 
SN74LS00 
SN74LS01 
SN74LS02 
SN74LS03 
SN74LS04 
SN74LS05 
SN74LS08 
SN74LS09 
SN74LS10 
SN74LS107A 
SN74LS109A 
SN74LS11 
SN74LS112A 
SN74LS113A 
SN74LS114A 
SN74LS12 
SN74LS122 
SN74LS123 
SN74LS1245 
SN74LS125A 
SN74LS126A 
SN74LS13 


DEVICE 
NUMBER 


SN74LS132 
SN74LS136 
SN74LS137 
SN74LS138 
SN74LS139 
SN74LS14 
SN74LS145 
SN74LS147 
SN74LS148 
SN74LS15 
SN74LS151 
SN74LS153 
SN74LS155 
SN74LS156 
SN74LS157 
SN74LS158 
SN74LS160A 
SN74LS161A 
SN74LS162A 
SN74LS163A 
SN74LS164 
SN74LS165A 
SN74LS166A 
SN74LS169B 
SN74LS170 
SN74LS173A 
SN74LS174 
SN74LS175 
SN74LS18 
SN74LS181 
SN74LS183 
SN74LS189A 
SN74LS19 
SN74LS190 
SN74LS191 
SN74LS192 
SN74LS193 
SN74LS194A 
SN74LS195A 
SN74LS196 
SN74LS197 
SN74LS20 
SN74LS21 
SN74LS219A 
SN74LS22 
SN74LS221 
SN74LS222 
SN74LS224 
SN74LS227 
SN74LS228 
SN74LS24 
SN74LS240 
SN74LS241 
SN74LS242 
SN74LS243 
SN74LS244 
SN74LS245 
SN74LS245 
SN74LS247 
SN74LS248 
SN74LS249 
SN74LS251 
SN74LS253 
SN74LS257 
SN74LS258 
SN74LS258 
SN74LS259 
SN74LS26 
SN74LS261 
SN74LS266 


DEVICE 
NUMBER 


SN74LS273 
SN74LS275 
SN74LS279 
SN74LS279 
SN74LS28 
SN74LS280 
SN74LS283 
SN74LS289A 
SN74LS290 
SN74LS292 
SN74LS293 
SN74LS294 
SN74LS295B 
SN74LS297 
SN74LS298 
SN74LS298 
SN74LS299 
SN74LS299 
SN74LS30 
SN74LS319A 
SN74LS32 
SN74LS320 
SN74LS321 
SN74LS322A 
SN74LS322A 
SN74LS323 
SN74LS323 
SN74LS33 
SN74LS347 
SN74LS348 
SN74LS352 
SN74LS353 
SN74LS354 
SN74LS355 
SN74LS356 
SN74LS357 
SN74LS365A 
SN74LS366A 
SN74LS367A 
SN74LS368A 
SN74LS37 
SN74LS373 
SN74LS373 
SN74LS374 
SN74LS375 
SN74LS377 
SN74LS378 
SN74LS379 
SN74LS38 
SN74LS381A 
SN74LS382 
SN74LS384 
SN74LS385 
SN74LS386 
SN74LS390 
SN74LS393 
SN74LS395A 
SN74LS396 
SN74LS398 
SN74LS398 
SN74LS399 
SN74LS399 
SN74LS40 
SN74LS42 
SN74LS422 
SN74LS423 
SN74LS424 
SN74LS424 
SN74LS440 
SN74LS441 


DEVICE 
NUMBER 


SN74LS442 
SN74LS443 
SN74LS444 
SN74LS445 
SN74LS446 
SN74LS447 
SN74LS448 
SN74LS449 
SN74LS465 
SN74LS466 
SN74LS467 
SN74LS468 
SN74LS47 
SN74LS478 
SN74LS48 
SN74LS481 
SN74LS481 
SN74LS49 
SN74LS490 
SN74LS51 
SN74LS54 
SN74LS540 
SN74LS541 
SN74LS55 
SN74LS55 
SN74LS590 
SN74LS591 
SN74LS592 
SN74LS593 
SN74LS595 
SN74LS596 
SN74LS597 
SN74LS598 
SN74LS600 
SN74LS601 
SN74LS602 
SN74LS603 
SN74LS604 
SN74LS604 
SN74LS605 
SN74LS605 
SN74LS606 
SN74LS606 
SN74LS607 
SN74LS607 
SN74LS608 
SN74LS610 
SN74LS611 
SN74LS612 
SN74LS613 
SN74LS620 
SN74LS621 
SN74LS622 
SN74LS623 
SN74LS624 
SN74LS625 
SN74LS626 
SN74LS627 
SN74LS628 
SN74LS629 
SN74LS63 
SN74LS630 
SN74LS631 
SN74LS636 
SN74LS637 
SN74LS638 
SN74LS639 
SN74LS640 
SN74LS641 
SN74LS642 


: 


DEVICE 
NUMBER 


SN74LS643 
SN74LS644 
SN74LS645 
SN74LS646 
SN74LS647 
SN74LS648 
SN74LS649 
SN74LS651 
SN74LS652 
SN74LS668 
SN74LS669 
SN74LS670 
SN74LS671 
SN74LS672 
SN74LS673 
SN74LS673 
SN74LS674 
SN74LS674 
SN74LS681 
SN74LS682 
SN74LS683 
SN74LS684 
SN74LS685 
SN74LS686 
SN74LS687 
SN74LS688 
SN74LS689 
SN74LS690 
SN74LS691 
SN74LS692 
SN74LS693 
SN74LS696 
SN74LS697 
SN74LS698 
SN74LS699 
SN74LS73A 
SN74LS74A 
SN74LS75 
SN74LS76A 
SN74LS78A 
SN74LS83A 
SN74LS86 
SN74LS90 
SN74LS91 
SN74LS92 
SN74LS93 
SN74LS96 
SN74PL16L8 
SN74PL16R4 
SN74PL16R6 
SN74PL16R8 
SN74PL333 
SN74PL335 
SN74PL839 
SN74PL840 
SN74S00 
SN74S02 
SN74S03 
SN74S04 
SN74S05 
SN74S08 
SN74S09 
SN74S10 
$N74S11 
$N74S112 
SN74S113 
SN74S114 
SN74S124 
SN74S132 
$N74S133 


DEVICE 
NUMBER 


SN74S134 
$N74S135 
$N74S138 
$N74S139 
$N74S140 
SN74S15 
SN74S151 
$N74S153 
SN74S157 
$N74S158 
SN74S162 
SN74S163 
SN74S168 
SN74S169 
SN74S174 
SN74S175 
SN74S181 
SN74S182 
SN74S188 
SN74S189B 
SN74S194 
SN74S195 
SN74S196 
SN74S197 
SN74S20 
SN74S201 
SN74S22 
SN74S225 
SN74S226 
SN74S226 
SN74S240 
SN74S241 
SN74S244 
$N74S251 
SN74S257 
SN74S260 
SN74S2708 
SN74S274 
SN74S275 
SN74S280 
SN74S281 
SN74S283 
SN74S287 
SN74S288 
SN74S289B 
SN74S299 
SN74S299 
SN74S30 
SN74S301 
SN74S32 
SN74S340 
SN74S341 
SN74S344 
SN74S37 
SN74S373 
SN74S373 
SN74S374 
SN74S38 
SN74S381 
SN74S387 
SN74S40 
SN74S412 
SN74S428 
SN74S428 
SN74S428 
SN74S436 
SN74S437 
SN74S438 
SN74S438 
SN74S438 


DEVICE 
NUMBER 


SN74S452 
SN74S453 
SN74S454 
SN74S455 
$N74S470 
$N74S471 
$N74S472 
SN74S473 
SN74S474 
SN74S475 
SN74S476 
SN74S477 
SN74S478 
SN74S479 
SN74S481 
SN74S482 
SN74S484 
SN74S485 
$SN74S51 
SN74S64 
SN74S65 
SN74S74 
SN74S85 
SN74S86 
SN75064 
SN75065 
SN75066 
SN75067 
SN75068 
SN75069 
SN75074 
$N75075 
$N75107A 
$N75107B 
SN75108A 
$N75108B 
SN75109A 
SN75110A 
$N75112 
$N75113 
SN75114 
SN75115 
SN75116 
$N75117 
$N75118 
$N75119 
$N75121 
SN75122 
$N75123 
SN75124 
SN75125 
$N75126 
$N75127 
$N75128 
$N75129 
$N75130 
$N75136 
$N75138 
$N75140 
SN75141 
SN75142A 
SN75143A 
SN75150 
$N75151 
SN75152 
$N75153 
SN75154 
SN75157 
SN75158 
SN75159 


DEVICE 
NUMBER 


SN75160A 
SN75161A 
SN75162A 
SN75163A 
$N75172 
$N75173 
$N75174 
$N75175 
$N75176 
$N75177 
$N75178 
$N75182 
SN75183 
SN75188 
SN75189 
SN75189A 
$N75207 
$N75207B 
$N75208 
$N75208B 
$N75322 
$N75325 
$N75326 
$N75327 
$N75328 
$N75330 
$N75350 
$N75357 
SN75361A 
SN75361A 
SN75363 
SN75365 
SN75366 
$N75367 
$N75368 
SN75369 
$N75370 
$N75375 
$SN75401 
SN75402 
$N75403 
SN75404 
SN75411 
$N75412 
$N75413 
SN75414 
SN75416 
SN75417 
SN75418 
SN75419 
SN75426B 
SN75427B 
$N75430 
SN75431 
SN75432 
$N75433 
SN75434 
SN75436 
SN75437A 
SN75438 
SN75441 
SN75446 
SN75447 
SN75448 
$N75449 
SN75450B 
SN75450B 
SN75451B 
SN75451B 
SN75452B 


DEVICE 
NUMBER 


$N75453B 
SN75454B 
$N75460 
$N75461 
SN75462 
SN75463 
SN75464 
SN75466 
SN75467 
SN75468 
SN75469 
$N75470 
$N75471 
SN75472 
$N75473 
SN75474 
SN75476 
$N75477 
$N75478 
$N75479 
SN75500A 
SN75501A 
SN75502A 
$N75503A 
$N76333 
SN76334 j 
SN76477 | 
$N76487 : 
SN76488 f 
SN76489 : 
SN76489A 
| 
/ 
) 
f 
{ 
' 


BSSSESSSSSESSSESSESSSSSESEESESS 


SN76493 
SN76494 
SN76495 
SN76566 
SN76600 
SN76602 
SN76604 
SN76642 
SN76645 ' 
SN76650 j 
SN76666 { 
SN76730 if 
SN76832A f 
SN76881 f 
SN76882 
SN76889 
SN76891 
SN76940 
SNJ Series 
SNJ54 Series 
SNJ54 Series 
SPSB 1001-01 
TACO10 
TALO04 
TAT004 
TATO08 
TATO10 
TATO20 
TBP14S10 
TBP14SA10 
TBP18S030 
TBP18S22 
TBP18S42 
TBP18S46 
TBP18SA030 
TBP18SA22 
TBP18SA42 
TBP18SA46 
TBP24S10 


IAD AL IE I NEE IIE LBS AL EAN POLI BEM Si a SEE BE Pa Np IBERIA RE it A cL ANE Dia 


Index \ 


aa 


TIC122E TIED96 5 TIL836 TIP32E 
TIC122F TIED97 TIL837 TIP32F 
TIC126A TIED98 TIL838 TIP33 


{ 
| | 
DEVICE DEVICE DEVICE DEVICE DEVICE | 
i NUMBER NUMBER NUMBER NUMBER NUMBER 
} i 
; TBP24S41 TIC126M TIES13 TIL232-1 TIM9905 | 
TBP24881 TIC206A TIES14 TIL232-2 TIM9906 | 
TBP24S81 — 55 TIC206B TIES15 TIL234-1 TIM9907 
\ TBP24SA10 TIC206D TIES16A TIL234-2 TIM9908 
| | Tep2asaat TIC216A TIES16B TIL236-1 TIP100 
) | Tep2ssast TIC216B TIES16C TIL236-2 TIP101 } 
) | Tep2ssasi—55 TIC216D TIES27 TIL24 TIP102 
TBP28L166 TIC2268 TIES35 TIL25 TIP105 
TBP28L22 TIC226D TIES36 TIL302 TIP106 | 
TBP28L42 TIC226E TIL-40 TIL303 TIP107 : 
TBP28L46 TIC226M TIL100 TIL304 TIP110 
TBP28L86A TIC236B TIL102 TIL305 TIP111 
TBP2BLA22 TIC236D TIL103 TIL306 TIP112 
TBP28R166 TIC236E TIL111 TIL307 TIP115 
TBP28S166 TIC236M TIL112 TIL308 TIP116 
TBP28S166 - 55 TIC246B TIL113 TIL309 TIP117 
TBP28S2708 TIC246D TIL114 TIL311 TIP120 
TBP28S42 TIC246E TIL115 TIL312 TIP121 
TBP2BS46 TIC246M TIL116 TIL313 TIP122 
TBP2BSB6A TIC253B TIL117 TILS1A TIP125 
TBP28SA166 TIC253D TIL118 TIL32 TIP126 
TBP28SA 166 — 55 TIC253E TIL119 TILS21A TIP127 
TBP2BSA42 TIC253M TIL120 TIL322A TIP140 
TBP28SA46 TIC263B TIL121 TIL327 TIP141 
TBP28SA86A TIC263D TIL124 TIL330A TIP142 
TC101 TIC263E TIL125 TIL339 TIP145 
TC102 TIC263M TIL126 TIL33A TIP146 
TCM1501 TID121 TIL127 TIL340 TIP147 
TCM 1504 TID122 TIL128 TIL341 TIP150 
TCM1505 TID123 TIL131 TIL345 TIP151 
TCM1506 TID124 TIL132 TIL346 TIP152 
TCM1701 TID125 TIL133 TIL347 TIP160 
TCM1702 TID 126 TIL134 TIL34A TIP161 
TCM1703 TID129 TIL135 TIL3B TIP162 
TCM2101 TID130 TIL136 TIL39 TIP29 
TCM2401 TID133 TIL138 TIL393-6 TIP2955 
TCM2910A TID134 TIL139 TIL393-8 TIP29A 
TCM2911A TID135N TIL141 TIL393-9 TIP29B 
, | Tom2912 TID136N TIL142 TILA11 TIP23C 
; | Tom29rs TID139N TIL143 TIL412 TIP29D 
1 | toma914 TID140N TIL144 TIL413 TIP29E 
| | Tcma110 TID141N TIL145 TIL414 TIP29F 
| | Toma910 TID142N TIL146 TIL504 TIP3O 
+ | 1cms087 TID143N TIL147 TIL505 TIP3055 
| | Tcmsoag TID144N TIL148 TIL506 TIP3OA 
+ | toms5091 TIEDS6 TIL149 TILS07 TIP30B 
| | tomsos2 TIEDS9 TIL153 TIL6O1 TIP30C 
} | Tict06a TIEDE9 TIL154 TIL602 TIP3OD 
; | Tic1068 TIED8O TIL155 TIL603 TIP3OE 
| | tict06c TIEDB3 TIL156 TIL604 TIP3OF 
} | tic106D TIEDB4 TIL157 TIL78 TIP31 
{ | Tic106F TIED85 TIL158 TIL804-10 TIP31A 
| | Ticto8y TIED86 TIL159 TIL804-12 TIP31B 
TIC116A TIED87 TIL160 TIL804-8 TIP31C 
1 | tict168 TIED88 TIL161 TIL81 TIP31D 
j TIC116C TIED89 TIL209A TIL829 TIP31E 
} | tic116p TIED90 TIL212-1 TIL830 TIP31F 
| | Tict16e TIEDS1 TIL212-2 TIL831 TIP32 
1 | tici6F TIED92 TIL216-1 TIL832 TIP32A 
1 | tict16m TIED93 TIL216-2 TIL833 TIP32B 
| | Ticre TIED94 TIL220 TIL834 TIP32C 
| | tic12e0 TIED95 TIL224-1 TIL835 TIP32D 
q 
1 


TIC126B TIEF150 TIL839 TIP33A 
TIC 126C TIEF 151 . TIL840 TIP33B 
TIC126D TIEF 152 TIL842 TIP33G 
TIC126E TIESO6 TIL844 TIP33D 
TIC126F TIES12 TIL99 TIP33E 


DEVICE 
NUMBER 


DEVICE 
NUMBER 


TIP33F TIP660 


TIP34 89 TIP661 
TIP34A 89 TIP662 
TIP34B 89 TIP73 
TIP34C 89 TIP73A 
TIP34D 89 TIP73B 
TIP34E 89 TIP73C 
TIP34F 89 TIP74 
TIP35 89 TIP74A 
TIP35A 89 TIP74B 
TIP35B 89 TIP74C 
TIP35C 89 TIP75 
TIP35D 89 TIP75A 
TIP35E 89 TIP75B 
TIP35F 89 TIP75C 
TIP36 89 TIPL751 
TIP36A 89 TIPL751A 
TIP36B 89 TIPL752 
TIP36C 89 TIPL752A 
TIP36D e9 TIPL753 
TIP36E 89 TIPL753A 
TIP36F 89 TIPL755 
TIP41 88 TIPL755A 
TIP41A 88 TIPL757 
TIP41B 88 TIPL757A 
TIP41C 88 TIPL760 
TIP41D 88 TIPL760A 
TIP41E 88 TIPL761 
TIP41F 88 TIPL761A 
TIP42 89 TIPL762 
TIP42A 89 TIPL762A 
TIP42B 89 TIPL763 
TIP42C 89 TIPL763A 
TIP42D 89 TIPL765 
TIP42E 89 TIPL765A 
TIP42F 89 TIPL774 
TIP47 88 TIPL775 
TIP48 88 TIPL775A 
TIP49 88 TIPL780 

TIP5O 88 TIPL780A 
TIPS51 88 TIPL781 
TIPS2 88 TIPL781A 
TIP5S3 88 TIPL784 
TIP54 88 TIPL785 
TIP544 91 TIPL785A 

TIP545 91 TIPL790 

TIP546 91 TIPL790A 

TIPS58 90 TIS130 

TIP559 90 TIS150 

TIP5S5A 88 TIS151 

TIP560 90 TIS73 

TIPS61 90 TIS74 

TIP562 90 TIS75 

TIP563 91 TIS97 

TIP56A 88 TIS98 

TIP575 90 TIS99 

TIP575A 90 TLO10 

TIP575B 90 TLO10A 

TIP575C 90 TLO11C 

TIPS7A 88 TLO12C 

TIP58A 88 TLO14C 

TIP60S 91 TLO21C 

TIP606 92 TLO22C 

TIP607 92 TLO22M 

TIP640 90 TLO44M 

TIP641 90 TLOGOAC 

TIP642 90 TLO60BC 

TIP645 91 TLO6O0C 

TIP646 92 TLO6O! 

TIP647 TLO61AC 


DEVICE 


TLO61BC 
TLO61C 
TLO611 
TLO61M 


NUMBER 


TLO62AC 
TLO62BC 


TLO62C 
TLO62I 
TLO62M 


TLO64AC 
TLO64BC 


TLO64C 
TLO64! 
TLO64M 


TLO66AC 
TLO66BC 


TLO66C 
TLO66I 

TLO68C 
TLO68C 


TLO70AC 
TLO70BC 


TLO70C 
TLO701 


TLO71AC 
TLO71BC 


TLO71C 
TLO711 
TLO71M 


TLO72AC 
TLO72BC 


TLO72C 
TLO7AaI 
TLO72M 


TLO74AC 
TLO74BC 


TLO74C 
TLO74I 

TLO74M 
TLO75C 


TLO80AC 


TLO80C 
TLO8OI 


TLO81AC 
TLO81BC 


TLO81C 
TLO811 
TLO81M 


TLO82AC 
TLO82BC 


TLO82C 
TLO82I 
TLO82M 


TLO83AC 


TLO83C 
TLO83! 


TLO84ACG 
TLO84BC 


TLO84C 
TLO84I 

TLO84M 
TLO85C 
TLO87C 
TLO87! 

TLO88C 
TLO88! 

TLO88M 
TLO91C 
TLO92C 
TLO94C 


DEVICE 
NUMBER 


TL 


57 TL170 
57 TL172 
57 TL182C 
58 TL1821 
58 TL185C 
58 TL185! 
58 TL188C 
58 TL1881 
59 TL191C 
59 TL1911 
59 TL195C 
59 TL287C 
59 TL2871 
57 TL288C 
57 TL2881 
57 TL311 
57 TL317 
57 TL321C 
72 TL322C 
56 TL3221 
56 TL331C 
56 TL3311 
56 TL331M 
57 TL336 
57 TL376 
57 TL376C 
57 TL430C 
57 TL431C 
58 TL4311 
58 TL440C 
58 TL441C 
58 TL442C 
58 TL487C 
59 TL489C 
59 TL490C 
59 TL491C 
59 TL493AC 
59 TL494AC 
59 TL495AC 
56 TL496C 
56 TL497AC 
56 TL497Al 
57 TL500C 
57 TL501C 
57 TL502C 
57 TLS503C 
57 TL505C 
58 TLS06C 
58 TLS07C 
58 TL514C 
58 TL514M 
58 TL520C 
58 TLS60C 
58 TL601C 
58 TL601! 
59 TL604C 
59 TL6041 
59 TL607C 
59 TL6071 
59 TL610C 
59 TL6101 
57 TL780-00C 
57 TL780-05C 
57 TL780-12C 
57 TL780-15C 
57 TL783C 
57 TL810C 
58 TL810C 
TL811C 


DEVICE 
NUMBER 


TL820C 


71 | TL820M 

71 | TM990/100MA 
70 | TM990/101MA 
70 | TM990/102 

70 | TM990/1241 
70 | TM990/1481 
70 | TM990/201 

70 | TM990/202-X 
70 | TM990/203 

70 | TM990/203A-XX 
72 | TM990/204 

58 | TMS90/303A 
58 | TM990/306 

58 | TM990/307 

58 | TM990/308 

60 | TM990/309 

61 | TM990/310 

57 | TM990/311 

58 | TM990/314 

58 | TM990/315 

60 | TM990/317 

60 | TM990/4xXx 
60 | TM990/56X 
60 | TM990/601 

66 | TM990/602 

72 | TM990/C101MA 
61 | TM990/C201 
61 | TM990/C307 
61 | TM990/C308 
72 | TM990/C310 
72 | TMAM4004-10 
72 | TMAM4004-6 
70 | TMAM4008-10 
70 | TMAM4008-6 
70 | TMAM4011 

70 | TMAM4014-21 
62 | TMAM4015-21 
62 | TMAM4016-21 
62 | TMAM4017-21 
62 | TMAM6001 
62 | TMAM6001 
62 | TMAM6002 
70 | TMAM6002 
70 | TMAM6003 
70 | TMAM6003 
70 | TMAM6004 
70 | TMAM6004 
60 | TMAM6058 
70 | TMAM6058 
60 | TMAM6059 
60 | TMAM6059 
70 TMAM6070 
72 | TMAM6071 
70 | TMAM6073 
70 TMAM6075 
70 TMAM6081 
70 | TMAM6095 
70 | TMAM7001 
70 TMAM7002 
70 | TMAM7003 
70 TMAM7005 
61 TMAM7010 
61 TMAM9000 
61 TMAM9010 
61 TMAM39020 
61 TMAM9040 
60 | 1TMM10010-01 
60 | TMM10010-02 


™M10010-03 


nee 


DEVICE 
NUMBER 


™M10010-04 
T™4M10010-05 
T™AM10010-06 
T™M20000-01 
™M20000-02 
T™M20000-03 
T™MM20000-04 
T™MM20000-05 
TMM30000-01 
TMM30000-02 
TMM30000-03 
™M40010-01 
T™4M40010-02 
T™MM40010-04 
™MM40010-07 
™S0117 
TMS 1000 
TMS1000C 
T™S1004C 
™S1018 
T™S1020 
™4S1070 
T™M4S1070G 
™S1100 
TMS1100C 
™S1117 
™S1121 
™S1170 
T™S1200 
TS1200C 
™S1270 
T™S1270C 
TS1300 
TMS1300C 
™4S1370 
T™S1400 
T™S1470 
TMS1600 
™S1670 
™4S1700 
T™S2100 
T™S2114—- 15 
T™S2114 — 20 
™4S2114 — 25 
™MS2114 - 45 
TMS2114L - 15 
TMS2114L — 20 
T™S2114L — 25 
™S2114L — 45 
T™MS2132 
™MS2147H -3 
™4S2147H —4 
T™S2147H —5 
TMS2147H-7 
T™S2149 - 3 
TMS2149- 4 
T™{S2149 - 5 
™S2149-7 
™S2170 
T™S2220 
T™MS2240 
T™4S2300 
™S2370 
T™S2372 
TMS2400 
™S2470 
T™S2516 — 30 
T™MS2516 — 35 
™MS2516 - 45 
TMS2532 - 30 
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DEVICE 
NUMBER 


TMS2532 — 35 
TMS2532 — 45 
TMS2564 — 35 
TMS2564 — 45 
TMS25L32 — 45 
TMS2600 
TMS2670 
T™S2708 — 35 
T™MS2708 — 45 
T™MS2716 — 30 
T™S2716 — 45 
TMS27L08 — 45 
TMS4016 — 12 
TMS4016 — 15 
TMS4016 — 20 
TMS4016 — 25 
TMS4044 — 12 
TMS4044 — 20 
TMS4044 — 25 
TMS4044 — 45 
TMS40L44 — 12 
TMS40L44 — 20 
TMS40L44 — 25 
TMS40L44 — 45 
T™S4116 — 15 
T™4S4116 — 20 
T™S4116 — 25 
TMS4164 — 15 
T™MS4164 — 20 
T™MS4164 — 25 
T™MS4416 — 15 
TMS4416 — 20 
TMS4416 — 25 
TMS4732 
TMS4764 
TMS5027 
TMS5037 
TMS5100 
™S5110 
T™S5220 
TMS6100 
T™4S6125 
™4S7000 
™4S7020 
T™MS7040 
T™4S7041 
TMS70E40 
TMS70L22 
TMS9900-40 
™4S9901 
TMS9902A 
TMS9903 
TMS9909 
TMS99105 
T™4S99110 
TMS9914A 
TMS9918A 
TMS9927 
TMS9928A 
TMS9929A 
TMS9937 
TMS9940M 
T™4S99531 
TMS99532 
TMS99541 
TMS99650 
TMS9980A 
TMS9981 
TMS9995 
TMSK101 


DEVICE 
NUMBER 


TMSK101A 
TMSK202 
TMSW330R-10 
TMSW330R-21 
TMSW330R-6 
TMSW344H-21 
TMSW348E-21 
TMSW340F-21 
TMSW340R-10 
TMSW340R46 
TMSW352M-21 
TMSW3561-21 
TMSW511F-21 
TMSWEOOP-3 
TMSW754P-10 
TMSW754P-6 
TMSW755P-21 
TXED455 
TXED456 
TXED457 
TXEF402 
TXES478 
TXES479 
TXES480 
TXES481 
TXES482 
TXES483 
TXES488 
TXES489 
TXES490 
TXES491 
TXES492 
TXES493 
UDN2841 
UDN2845 
ULN2001A 
ULN2002A 
ULN2003A 
ULN2004A 
ULN2064 
ULN2065 
ULN2066 
ULN2067 
ULN2068 
ULN2069 
ULN2074 
ULN2075 
VM61001 
VM61002 
VM61003 
VvM61004 
VM61005 
VM71001 
VM71002 
VM71003 
uA-714C 
uA-714E 
4A2240C 
uA709C 
uA709M 
uA710C 
uA711C 
uA711M 
uA723C 
uA733C 
uA741C 
uA741M 
uA747C 
uA747M 
uA748C 


DEVICE 
NUMBER 


uA748M 
uA777C 

4 A7800C 

4 A7805C 

4 A7806C 

u A7808C 

4 A7812C 

4 A7815C 

4 A7818C 

4 A7822C 
uA7824C 

4 A7885C 

4 A78LO0AC 
u A78L00C 
4 A78LO2AC 
4 A78L02C 
u A78LO5AC 
u A78LO5C 
u A78LO6AC 
u A78L06C 
4 A78LO8AC 
u A78LO8C 
u A78LO9AC 
u A78LO9C 
u A78L10AC 
u A78L10C 

4 A78L12AC 
u A78L12C 
u A78L15AC 
4 A78L15C 
u A78M00C 
u A78M05C 
u A78M06C 
u A78M08C 
u A78M10C 
4 A78M12C 
u A78M15C 
4 A78M20C 
u A78M22C 
u A78M24C 
4 A78M85C 
u A7900C 

4 A7905C 

4 A7906C 

4 A7908C 

4 A7912C 

u A7915C 

u A7918C 

wu A7924C 

u A7952C 

u A79M00C. 
u A79M05C. 
u A79M06C 
u A79M08C 
u A79M12C 
uA79M15C 
u A79M20C 
uA79M24C 
u A9636A 
uA9637A 

u A9638C 
uA9643 
uA9644 
uAA170 
uAAI71 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
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TEXAS INSTRUMENTS 
REGIONAL TECHNOLOGY CENTERS 


Texas Instruments has established a network of Technology Centers in key market areas to assure effective customer communica- 
tions on high technology products and timely support of applications and design. Each center contains facilities for training, a 
laboratory supported with the latest in instrumentation and TI's DS990 computer systems, and a staff of highly qualified design and 


applications engineers. 


Training 


The Technology Center's training capability is carefully 
designed to meet the needs of product and equipment 
designers, as opposed to data processing professionals. This 
distinction pervades our courses and is apparent in our in- 
tegration of hardware and software design techniques. In em- 
phasizing the design of systems, serious attention is given to 
the total design cycle using the latest in support tools. This ap- 
proach rapidly builds competence and confidence in the use 
of new techniques and devices to solve design problems—- 
faster than trial and error or ad hoc approaches usually permit. 


Special arrangements for customer site training, course licen- 
sing and self study can be made by contacting your nearest 
Technology Center. 


Hotline Support 


Timely and accurate response to design oriented questions is 
provided through regional hotlines in Technology Centers. The 
hotline staff has dedicated laboratory space and equipment as 
well as the additional support of other Technology Centers 
and factory personnel to assure complete support. A single 
telephone call will access these resources. 


Design Services 


Texas Instruments has the capability to design, as well as to 
produce, electronic modules to customer specifications and 
requirements. Regional Technology Centers provide design 
services to prepare proposals, designs and prototypes as well 
as consulting through production as a contract service. This 
Design Service is one of the fastest means to prove new ideas 
and to get them to market. 


Solid State Speech™ Support 


The Technology Centers provide customers with access to TI's 
Solid State Speech™ vocabulary development capabilities. 
Quick turnaround prototyping, high quality production voice 
analysis, and vocabulary development services are now 
available. Applications based on TI's voice synthesis in- 
tegrated circuits and modules can now be developed quickly 
at low cost. In addition, design assistance Is available for lex- 
ical definition, homophone analysis, and target system 
acoustics. 


Logic Array Support 


The Technology Center's DS990 computer system is used to 
interface with TI's internal computer network where the design 
automation utilities which support logic array application 
reside. 


The technical staff at each RTC can assist customers in the 
evaluation of logic array products versus other VLSI design 
alternatives. Training and design applications support are 
available utilizing the Technology Center computer. In cases 
where customer manpower is limited, the Technology Center 
can perform turnkey designs. 


Systems Analyst 


Multi-user hard disk development systems support the full 
spectrum of Texas Instruments microprocessors for both 
hardware and software development with single or multiple in- 
circuit emulation work statlons. 


Each Technology Center dedicates personnel to assure expert 
technical support in system configuration, installation, and 
training in hardware and software. 


For further information, contact the RTC nearest you or request a free RTC Brochure with the order form in the appendix. 


Atlanta Boston 

3300 NE Expressway 

Building 8 Waltham, MA 02154 
Atlanta, GA 30341 617/890-6671 
404/452-4682 617/890-4271 Hotline 


Northern California 
5353 Betsy Ross Drive 
Santa Clara, CA 95054 
408/748-2220 
408/980-0305 Hotline 


400-2 Totten Pond Rd. 


Southern California 
17620 Fitch Avenue 
Irvine, CA 92714 
714/545-5210 
714/641-2064 Hotline 


Chicago 

515 W. Algonquin Rd. 
Arlington Heights, IL 60005 
312/640-2909 

312/228-6008 Hotline 


Dallas 
Opening in 2082 


TEXAS INSTRUMENTS 


INCORPORATED 


TEXAS INSTRUMENTS 


TI Sales Offices 


ALABAMA: Huntsville, $00 Wynn Drive, Suite S14, Huntsuile, AL 38805, 
(205) 837-7530 


ARIZONA: Phoenix, PO Box 35160, 8102 N. 23rd Ave.. Suite A. Phoenix, 
AZ 85069, (602) 249-1313 


ANIA: El Segundo, 831 S. Douglas St. El Segundo. CA 90245, 
Cranes Irving, 17620 Fitch, Irvine, CA Bate (714) $45-5210, 
‘acramento, 1900 Point West Way. Suite 171, Sacramento, CA 95815, 
916) 929-1521, San Diego, 4333 View Ridge Ave.. Suite B.. San Diego, 
g 92123, (714) 278-9600, Santa Clara, 5353 Betsy Ross Dr. Santa 
Clara, CA 95051, (408) 748-2300 Woodland Hills, 21220 Erwin St., 
Woodland Hills, CA 91367, (213) 704-7759 


COLORADO: Denver, 9725 E. Hampden St., Suite 301, Denver, CO 80231, 
(303) 695-2800. . 


NNECTICUT: Wallingford, 9 Barnes Industnal Park Rd. Barnes Indus- 
fon Park, Wallingford. CT 06492, (203) 269-0074. 


2 ter, 2280 U.S. Hwy. 19 N.. Suite 232, Clearwater, FL 
Sas) Folge: Fl. Lauderdale, 2765 N W 62nd SI, Ft: Lauder- 
dale, FL Boe 305) 973-8502. Winter Park, 1850 Lee Rd. Suite 115. 
Winter Park, FL 32789. (305) 644-3535 


GEORGIA; Atlanta, 3300 Northeast Expy.. Building 9, Atlanta, GA 30341, 
(404) 452-4600. 
ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington Heights, IL 
60005. (312) 640-2934. 

INDIANA: Fl. Wayne, 2020 Inwood Dr. Ft. 


424.5174: Indianapolls, 2346 S. Lynhurst, Suite 
46241, (317) 248-8555. P 


Wayne, IN 46805, (219) 
La00, Indianapolis, IN 


TI Distributors 


ALABAMA: Hall-Mark (205) 837-8700. 


ARIZONA: Phoenix, Kierulli (602) 243-4101. Marshall (602) 968-6101, 
R.V Weatherford (602) 272-7744: Wyie (602) 249-2232; Tucson, Kierulff 
(602) 624-9986 


CALIFORNIA: Los Angeles/Orange County, Arrow (213) 701-7500, (714) 
851-8961. JACO fu 540-5600. (213) 998-2200; Kierulff (213) 725- 

. (714) 734-5711, Marshail (213) 999-5001. (213) 686-0141. (714) 
$56-6400; RPS (213) 744-0355, (714) 521-5230, RV. Weatherford (714) 
634-9600, (213) 849-3451, (714) 623-1261; Time (213) 320-0880: Wyie 
(213) 322-8100. (714) 751-9850. San Diego, Arrow (714) 565-4800; 
Kierullt (714) 278-2112, Marshall (714) 578-9600; R.V. Weathertord (714 
695-1700; Wyle 7) 565-9171; San Francisco Bay Area, Arrow (408 
745-6600; Kierullf (415) 968-6292; Marshall (408) 732-1100: Time (408) 
734-9888, United Components (408) 496-6900, Wyle (408) 727-2500. 
Santa Barbara, RPS (805) 964-6823: R.V Weatherford (805) 465-8551. 


COLORADO: Arrow (303) 758-2100: Diplomat (303) 740-8300; Krerull! 
(303) 371-6500; R.V. Weatherford (303) 428-6900; Wyle (303) 287-9611 


CONNECTICUT: Arrow (203) 265-7741; Kierultt (203) 265-1115; Marshall 
(203) 265-3822, Milgray (203) 795-0714 

FLORIDA: Ft. Lauderdale. Arrow (305) 973-8502: Diplomat (305) 
971-7160, Hall-Mark (305) 971-9280. Kierulff (295) 652-6950, Orlando, 
Atrow (305) 725-1480; Diplomat (305) 725-4520; Hall-Mark (305) 
855-4020; Milgray (305) 647-5747; Tampa, Diplomat (813) 443-4514; 
Kierultf (813) 576-1966. 


GEORGIA: Arrow (404) 449-8252; Hall-Mark (404) 447-8000; Marshail 
(404) 923-5750. : at 


ILLINOIS: Arrow (312) 893-9420, Diptomat (342) 595-1000; Hall-Mark 
(312) 860-3800; der it (312) 640-0200; Newark loizy 638-4411 


INDIANA: Indianapolis, Arrow (317) 243-9353: Graham (317) 634-8202: 
Ft. Wayne, ranam (219) (oysaad, Habe EU) ne 


IOWA: Arrow (319) 395-7230; Deeco (319) 365-7551. 


IOWA: Cedar Rapids, 373 Collins Ad. NE, Suite 200, Cedar Rapids, IA 
$2402. (319) 395-9550 


MARYLAND: Ballimora, 1 Rutherford Pl., 7133 Rutherford Rd.. Bal- 
tumore, MO 21207, (301) 944-8600 

MASSACHUSETTS: Waltham, 504 Totten Pond Rd., Wallnam. MA 02154, 
(617) 890-7400. 

MICHIGAN: Farmington Hills, 33737 W 12 Mile Rd., Farmington Hills, 
MI 48018, (313) 553-1500. 

MINNESOTA; Edina, 7625 Pasklawn, Edina, MN 55435, (612) 830-1600. 


MISSOURI: Kansas Cily, 8080 Ward Pkwy , Kansas Csly, MO 64114, (816) 
523-2500; St. Louls, 11861 Westline Industnal Drive, St. Louis. Mi 
63141, (314) 569-7600 


NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ 07066, (201) 
574-9800. 


NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E. Albuquerque. NM 
87110, (505) 265-8491. 

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East Syracuse NY 
13057, (315) 463-9291" Endicott, 112 Nanticoke Ave , PO. Box 618, En- 
dicott, NY 13760. (607) 754-3900, Melville, 1 Huntingion Quadrangle, 
Suite 3010. PO. Box 2936, Melville, NY 11747, (516) 454-6600. Pough- 
keepsie, 201 South Ave _ Poughkeepsie, NY 12601 (914) 473-2900, 
Rochester, 1210 Jetlerson Rd.. Rochester, NY'14623. (716) 424-5400 


NORTH CAROLINA: Charlotte, 8 Woodlawn Green, Woodlawn Rd. 
Charlotte, NC 28210. (704) 527-0930 


OHIO: Beachwood, 23408 Commerce Park Rd. Beachwood. OK 44122. 
(216) 464-6100. Dayton, Kingsley Bidg.. 4124 Linden Ave . Dayton, OH 
45432. (513) 258-3877. 


KANSAS: Kansas City. Component Speciaities (913) 492-3555. Hall-Mark 
(913) 888-4747; Wichita, LCOMP (316) 265-9507 


MARYLAND: Arrow (202) 737-1700. (301) 247-5200: Diplomat (301) 
995-1226; Hall-Mark (301) 796-9300. Milgray (301) 468-6400 


MASSACHUSETTS: Arrow (617) 933-8130: Dipiomat (617) 429-4120. 
Kierulff (617) 667-8331; Marshall (617) 272-8200: Time (617) 935-8080. 


MICHIGAN: Detrolt, Arrow (313) 971-8200, Diplomat (313) 477-3200; 
Newark (313) 967-0600: Grand Rapids, Newark (616) 241-6681. 


MINNESOTA: Arrow (612) 830-1800. Diplomat (612) 788-8601. Hall-Mark 
(612) 854-3223; Kierulfi (612) 941-7: 


MISSOURI: Kansas City, LCOMP (816) 221-2400; St. Louis, Arrow (314) 
567-6888, Hall-Mark (314) 291-5350; Kierulff (314) 739-0855. 


NEW HAMPSHIRE: Arrow (603) 668-6968. 


NEW JERSEY: North, Arrow (201) 797-5800: Dipiomat (201) 785-1830: 
YACO (201) 778-4722: Kierullf (201) 575-6750. Marshall (201) 340-1900: 
South, Arrow (609) 235-1900: General Radio (609) 964-8560: Hall-Mark 
(609) 424-0880. Milgray (609) 424-1300 


Lyte eee Arrow (505) 243-4566; International Electronics (505) 


NEW YORK: Long Island. Arrow (516) 231-1000: Diplomat (516 
454-6400; JACO (516) 273-5500 Mitgray (516) 546-5600. (800! 
645-3986; QPL (516) 467-1200, Rochester, Arrow (716) 275-0300; Mar- 
shall (716) 235-7620: Rochester Radio Supply (716) 454-7800, Syracuse, 
Arrow (315) 652-1000: Diplomat (sie) 52-5000. Marshatt (607) 


NORTH CAROLINA: Arrow (919) 876-3132, (919) 725-8711; Hall-Mark 
{919) 832-4465; Kierulff (919) 852-6261 


OHIO: Cincinnati, Granam (513) 732-1661; Cleveland. Arrow (216) 
248-3990; Hali-Mark (216) 473-2907, Kierulit (216) 587-6558: Colum- 
bus, Hall-Mark (614) 846-1882. Dayton, Arrow (513) 435-5563. ESCO 
(513) 226-1133; Marshall (513) 236-6088. 


OKLAHOMA: Tulsa, 3105 E, Skelly Or, Suite 110, Tulsa, 
OKLAHOM ly Or, Suite 110, Tulsa, OK 74105, (918) 


OREGON: Beaverton, 6700 SW 105tn St., Suite 110, 
97005, (503) 643-6758 eter Nason 


PENNSYLVANIA: Fl. Washington, 575 Virginia Or., Ft, 
19034, (215) 643-6450. y Weagmion: Ps 


TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy , Joni 
TN 37601 (6i5) 461-2191 coon Gi, 


TEXAS: Austin, 12501 Research Blvd., P.0. 80x 2909, Austin, TX 78723, 
512) 250-7655; Dallas, P.O Box 225012, Dallas, TX 75265, (214) 
7959031, Heazion, 9100 Southwest Frwy. Suite 236. Houston, TX 

2 6592; San Antonio, . Loop 410, i 
Hevea? (O12) 828-301 mes Palonl 


UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake Cit 
{Bory a7s6a00 y. ‘ake Cily UT 84120, 


VIRGINIA: Falrtax, 3001 Prosperity, 
ldlothian, 13711 Sutter's Mill bi 
744-1007 


WISCONSIN: Brookfield, 205 Bishops Way, Suite 214, , 
53005, (414) 784-3040 ishops Way, Suile 214, Brookfield, WI 


WASHINGTON: Redmond, 2723 152nd Ave , N . Bldg 6, A 
98052, (206) 881-3080. #8 8; Retna: YA 


CANADA: Ottawa, 436 McClaren SI., Ottawa, Canada, K2POMB, (8) 
233-1177; Richmond Hill, 280 Centre St. €.. Richmond Hill L4C181, 
Ontario, Canada, (416) 884-9181; SI. Laurent, Ville St. Laurent Quebec. 
re Canada Hwy., St. Laurent, Quebec. Canada H4SIA7, (514) 

- : N 


Fairfax, VA 22031, fos) 849-1400, 
rcle, Midlothian, VA 23113, (804) 


OKLAHOMA: Component Specialties (918) 664-2820; Hall-Mark (918) 
835-8458. Kierullt (918) 252-7537. 


OREGON: Almac/Stroum (503) 641-9070; Kierullt (503) 641-9150. 
PENNSYLVANIA: Arrow (412) 856-7000. a 


TEXAS: Austin, Component Specialties. ($12) 837-8922, Hall-Mark (512) 
258-8848: Kierultf ere) 835-2090: Dallas, Component Specialties (214) 
357-6511: Hall-Mark (214) 341-1147: International Electronics (214 
233-9323: Kierulfl (214) 343-2400: El Paso, International Electronics 
(915) 778-9761: Houston, Component Specialties (713) 771-7237: Hall- 
Mark 713) 781-6100; Harrison Equipment.(713) 652-4700: Kierutif (713). 


UTAH: Diplomat (801) 486-4134: Kieruiff (801) 973-6913: Wyle (801) 
974-9953. : a 


WASHINGTON: Almac/Stroum $206), 643-9992: Arrow (206) 575-0907. 
peru 208) 575-4420; Wyle (206) 453-8300; United Components (206) 


WISCONSIN: Arrow (414) 764-6600. Hall-Mark (414) 761-3000: Kierullf 
(414) 784-8160. 


CANADA: Calgary, Cam Gard Supply (403) 287-0520. Future (403) 
259-6408; Vaan isp 230-1235, Downsview, CESCO (616) 661-0220, 
Edmonton, Cam Gard uply (403) 426-1805; Haiitax, Cam Gard Supply 
902) 454-8581; Hamilton, Varah (416) 561-9311; Kamloops, Cam Gard 
upply (604) 372-3338. Moncton, Cam Gard Supply (506) 855-2200. 
Montreal. CESCO pia) 735-5511. future (S14) 695-7710, Ottawa, CESCO 
613) 729-5118; Future (613) 820-8313; Quebec cll. CESCO (418) 
87-4231: Regina, Cam Gard Supply (306) 525-1317. Saskatoon, Cam 
Gard Supply (306) 652-6424: Toronto, Future (416) 663-5563; Van- 
couver, Cam Gard pupply (604}-291-1441, Future (604) 438-5545; Varah 
{Boi 873-3211, Winnipeg, Cam Gard Supply (204) 786-8481: Varah 
204) 633-6190. AG 


Texas Instruments invented the integrated circuit, microprocessor and microcomputer. Being first is our tradition. 
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